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Are your plugs wasting plug 
time and money? 


The right type of spark 
plug will save you time 
and money. Plugs which 
are faulty and mis-fire 
waste as high as 10 per cent 
of your fuel, acco 
experts, And hi 


S 
es can lose valuable 


time, Check all your spark *; 
plugs regularly to make 
sure you have the right QEMG TOF AUTO: 


plugs for your engines. 


high temperature 
Stop-and-g0 driv: 
jing ond slow 


operation. 
‘Quite this ty 
Spork plug. 


this type of 
spark plug. 


egies 


*, t ! 
kit...only 10¢! 

This Auto-Lite “Plug-Chek” Kit 
quickly helps you find spark 
plugs that are causing trouble. 
All you do is match plugs with 
pictures on the “Plug-Chek” 
Indicator—each example 

refers to a page in the 
“Plug-Chek” Data Book 

that shows you whattodo. 


erting and woste 
rs in costly gas. 


THE ELECTRIC AUTO-LITE COMPANY 
Department PS2, Tolede 1, Ohio 


Enclosed find ten cents for the Avto-Lite “Plug-Chek’” 
Kit. that includes both the “Plug-Chek"* Indicator 
‘ond Date Book. 


tions ore not in full 
color, they de not accu 
rately reproduce the 
cctual firing tip appeor- 


cence. For eccurate, full SPARK | PLUGS sis 


color reproduction, mail 
the coupon. 
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WHY THE CIRCLE 
“UW THE GRASS ? 


You don’t have to be a farmer to recognize this circular 
patch. A horse or cow tethered to a stake leaves a 
perfect circle of closely cropped, heavily trampled grass. 

Here’s the point: in many fields of business and 
industry you can go only as far as your education and 
training permit — and no farther. Most things beyond 
are out of reach. Only additional training can enable 
you to get away from the tether, can give you an 
unlimited area of opportunity. 

During the past 55 years, the International Corre- 
spondence Schools have helped to broaden the voca- 
tional scope for more than 5,000,000 men like yourself. 


BOX 7682-L, SCRANTON 9, PENNA, 


Without cost of obligation, please send me full particulars about the course before which I have marked X: 
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Simoniz Gives Your Car 


Lasting Glamour 


First step before vacation travel—SIMONIZ! 
Wt starts you off with a car more beautiful than 
+ and keeps it that way mi 

1d against ultra violet rays, 
corrosive airborne chemicals and road grit 
that dull and destroy. Then, at the trip's end, 
dust ond dirt ore whisked awoy 
cloth... and the finish sparkles bri 
‘ever. Insist on SIMONIZ—your car deserves it! 
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“What's he got 
that I haven't got?” 


LOOK at the successful men 
you know. “What have they 
got" that you haven't? 

Very little, probably, Inmost 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob- 
ably have no more formal edu- 
cation or better natural apti- 
tudes than you. 

But that little extra they 
have is important. They have 
the special knowledge and abil- 
ity for which business is glad to 
pay well—they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 

You may add that extra—may get that same 
profitable knowledge and ability—that same 
confidence and aggressiveness—if you are will- 
ing to pay the price in earnest, necessary study. 
For LaSalle has spent 38 years developing, 
testing and proving, with over a million student 
members, spare-time success training in certain 
specialized business fields. What scores of thou- 
sands of men and women—many just like you 
—have done, you should be able to do. 


You need not leave your home or interrupt 
your job; you need pay comparatively little 
money. But you must be ambitious and willing 
to study seriously. And soon after you start 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often youcan apply it on the job tomorrow. 

How much do you want success—more 
money, a promotion or a new job, prestige and 
responsibility? If rs really want it, you will 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start- 
ing point to real success for scores of thousands 
—and can be for you. 


LASALLE Extension University 
7 Correspondence Institution 


Dept. 583-R + 417 S. Dearborn + Chicago 5, Il, 


want to know how LaSalle can help me win success 
fn the field T have checked below. Please send me 
your free 48-page booklet about that field and your 
‘success training in it, 

‘DAccountancy 
DBookkeeping 
DGP.A. Coaching 
(Business English 
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Long-distance 
Television 
is twenty 
years old 


Avni 7 is a notable day in communication 
history, for on that day in 1927 was the first 
demonstration of television over long distances. 
Large-scale images were flashed from Washing- 
ton, D. C., by wire and from Whippany, N. J., 
by radio to a demonstration in New York City. 
“It was,” said a newspaper, “as if a photograph 
had suddenly come to life and begun to smile, 
talk, nod its head and look this way and that.” 

‘That was the first of many public demonstra- 
tions, each to mark an advance in the television 
art. In 1929 came color television, and in 1930 
two-way system between the headquarters build- 
ings of A. T. & T. and Bell Laboratories. When 


BELL 


TELEPHONE LABORATORIES 


At the 1927 demonstration, Dr. Herbert E. Ives explained 
the television system developed in Bell Telephone Laboratories. 


the first coaxial cable was installed in 1937, tele- 
vision signals for 24o-line pictures were trans- 
mitted between Philadelphia and New York 
and three years later 441-line signals were 
transmitted. By May, 1941, successful experi- 
ments had been made on an 80o-mile circuit. 

End of the war brought a heightened tempo 
of development. Early in 1946 began the regular 
experimental use of coaxial cable for television 
between New York and Washington, and a few 
months later a microwave system for television 
transmission was demonstrated in California, 

Transmission facilities will keep pace as a great 
art advances to wide public usefulness. 


Exploring ond inventing, devising and perfecting, for continued improvements ond economies in telephone service 
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The Size of Science 


THE increasing interest in science, in its 
facts and principles, its practical appli- 
cations, and its bearings upon opinion, is un- 
deniable. With this interest, there is growing 
up a new and enlarged meaning of the term. 

By science is now meant the most accu- 
rate knowledge that can be obtained of the 
order of the universe by which man is sur- 
rounded, and of which he is a part. Science 
is now regarded as not applying to this or 
that class of objects, but to the whole of 
nature—as being, in fact, a method of the 
mind. What some call the progress of sci- 
ence, and others its encroachments, is un- 
doubtedly the great fact of modern thought. 

Many subjects once widely separated from 
the recognized sciences have been brought 
nearer to them. Intellect, feeling, human 
action, morals, all social relations—each has 
its basis of fact, which is the legitimate sub- 
ject matter of scientific inquiry. 


Those who consider that observatory 
watching, laboratory work, or the dredging 
of the sea for specimens to be classified, 
is all there is to science, make a serious mis- 
take. Science truly means continuous intelli- 
gent observation of the characters of men as 
well as of the characters of insects. It means 
the analysis of mind as well as chemical sub- 
stances. It means the scrutiny of evidence in 
regard to political theories as inexorable as 
that applied to theories of comets. It means 
the tracing of cause and effect in the se- 
quences of human conduct as well as in the 
sequences of atmospheric changes. 

‘Telegraphs, steam engines, and the thou- 
sands of devices to which science has led, are 
great things. But what, after all, is their 
value compared with the emancipation of 
the human spirit? 


Bl fren 


Editor's Note: These lines, which might have been toritten today, are digested from the (Pe 
editor's introduction to the first issue of POPULAR SCIENCE MONTHLY, May, 1872. 


Thar cavernous muzzle staring at you is the 
business end of the Army Ground Forces’ 
new 75-mm. recoilless rifle. It fires a 14-pound 
projectile—with sniper accuracy—at targets 
four miles away. Two infantrymen can carry 
it. One can fire it. 

This weapon is a grandson of the old 75-mm. 
Field Artillery piece, mainstay of World 
War I, which weighed over 3000 pounds and 
required a crew of six to nine men. 

‘The 75-mm. recoilless rifle, by contrast, 
weighs 110 pounds, and its tripod is the same 
used for the Army’s caliber .30 machine gun! 

Increasing firepower per man is only one 
among hundreds of new, pace-setting devel- 
opments now under way in Army laborato- 
ries all over the country. The job of keeping 
our Ground Forces ahead in equipment and 
training calls for the efforts of thousands 
of high-caliber, conscientious young men. 


© Listen to "Sound Of," "Warriors of Peace," "Voice of the 
‘Army’ and "Proudly We Hail” on your radio. 
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Your new Regular Army is advancing the 
frontiers of science, and many of its projects, 
now in the exploratory stage, will find their 
way into vital peacetime uses. There’s a place 
here for inventive genius and mechanical skill. 

Today, many of America’s finest young 
men are launching interesting and useful 
careers with the Regular Army. If you can 
measure up to high enlistment standards, 
you become a part of an organization that 
offers the best available training in a wide 
range of trades and skills. New pay increases 
enable you to begin your service at $75 a 
month, with food, clothing, housing and 
other expenses paid. Get full details at your 
nearest U. S. Army Recruiting Station. 


A GOOD JOB FOR You 


U. S. Army 


CHOOSE THIS 
FINE PROFESSION NOW! 


study of I.C.S. 
proves their value beyond 


R. D. CHARLES 

Maintenance Superintendent 
Africa-Orlent Division 

Pon American World Airways 


Reconns of Pan American World Air- 
ways tell you plenty about the value of 
I. C. S. Aviation Courses. They show 
that hundreds of Pan American pilots, 
co-pilots, flight engineers and mainte- 
nance men have taken I. C. S. Courses. 

Now flying for just one division of 
the airline—Latin American—are 336 
pilots and co-pilots who are holders of 
I. C. S. diplomas. 

What better endorsement could there 
be of any institution offering training for 
Aviation careers? 

If you are- planning for a place in 
Aviation, you owe it to yourself to mail 
the coupon today for full information on 
the famous I. C. S. Courses. Do it now!, 


BOX 7683-1, SCRANTON 9, PENNA. 
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You Can Influence Others 
With Your Thinking! 


Y IT SOME TIME. Concentrate intently upon an- 

other person sented in a room with you, without 
roticing it. Observe him gradually become restless and 
finally turn and look in your direction. Simple~yet it is 
1 positive demionstration that thought generates mental 
energy which can be projected from your mind to the 
consciousness of another. Do you realize how much of 
your success and happiness in life depend upon your 
Influencing others? Is it not important to you to have 
others understand your point of viewto be receptive to 
your proposals? 


Demonstrable Facts 


How many times have you wished there were some way 
you could impress another favorably—get across to him 
or her your ideas? That thoughts can be transmitted, 
received, and understood by others is now scientifically 
demonstrable, The tales of miraculous accomplishments 
of mind by the ancients are now known to be fact~not 
fable, The method whereby these things can be inten- 
tionally, not accidentally, accomplished has been a secret 
long cherished by the Rosicrucians—one of the schools of 
ancient wisdom existing throughout the world. ‘To thou- 
sands everywhere, for centuries, the Rosicrucians have 


privately taught this nearly-lost art of the practical use 
‘of mind power, 


This Free Book Points Out the Way 


The Roya (nt » lig ogntaton) invite 
Jou te eagles Ge power cf por etal, Tho eoncin 
Seapla mmggutions hae pesca! teliguat oon aul sepa 
to sont to new heights of accomplishment: They will sfx 
you how to use your natural forces and talents to do 
things you now think are beyond your ability. Use the 
compan’ Kalew woe] sec Gorn covy of the fracioling 
sealed free book, “The Mastery of Life,” which explains 

yeu tiny evcsive tad ‘kgs wiedaxa ail becatt By 
its application to your daily affairs. 


The ROSICRUCIANS 


(AMORC) 


‘Scribe K.K.W. The Rosicrucians, AMORC, 
Rosicrucian Park, San Jose, California. 

Kindly send me a free copy of the book, “The 
Mastery of Life.” I am interested in learning how 


I may receive instructions about the full use of my 
natural powers. 


Name 
‘Address___State__ 
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WEBSTER'S NEW INTERNATIONAL (Megara cuneate capri aren 
DICTIONARY - Second Edition CHRISTY SUPPLY COMPANY 


2835 N. Central Ave., Dept. T-751, Chicago 34, Ill. 
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re You Satisfied with 


Let Me PROVE I Can 
Make You aNEW MANin 
Only 15 Minutes a Day! 


‘OW do YOU look stripped—in locker-room or 

gym? Skinny, scrawny, sparrow-chested, self- 
conscious, HALF ALIVE? 
How do you feel when people notice your physique? Can 
you stand their gaze? If you're not satisfied with your pres- 
ent physical development, let me prove I can make you a 
New Man—in only 15 minutes a day, right in the privacy of 
your own home! I'll give you biceps like iron and a fine, 
deep chest. I'll broaden your shoulders, add ridges of 
solid muscle to your stomach, fill out your arms and 
legs. If you are fat and flabby, I'll streamline you 
into a picture of radiant manhood. 


“ “ 
What “Dynamic Tension’’ Can Do For You 
“Dynamic Tension” changed me from a flat- 
chested 97-Ib, weakling into the red-blooded HE- 
MAN that I am today, That's how I’m turning 
thousands of fellows LIKE YOURSELF into 
New Men—with husky, handsome body and tire- 
less endurance. I can do the same for YOU! Let 

me PROVE it! ' 
“Dynamic Tension” is a PRACTICAL and NATURAL 
method, You use no tiring apparatus, no muscle-strain- 
ing gadgets. My method is actually FUN! In only 15 
minutes a day, 


Gate itt 
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CHARLES ATLAS, 

youl have 115 E. 23rd Stres 

really. feels ell ni toa o 
Jentme. your tree books “"Everiastins 


SEND FOR FREE BOOK 1 


All ask is that you mail,the coupon NOW for 
ry. ilustrated FREE book. “Everlasting ‘Health 
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fpecimens of manhood. "if; you. want. a body. that 
ten "respect and women, admire. then "Bet this 
Coupon into. the mally 'as fast-as, You ‘can, “Address 
me penonally CHARLES ATLAS, Dept. 13, 
Tis SE 23ra'Se,, New York 10, N.Y: 


iy, ready ambi 
at the world can't lick! I'll show you bow 


may 
tear 13 


NOW! An Amazing Opportunity to 


;LEARN RADIO.---: 


I SEND YOU 8 BIG KITS OF RADIO PARTS 


<=" COMPLETE 6 TURE -=>- RECEIVER 


I TRAIN YOU 
RIGHT by PUTTING 


YOU TO WORK with 
REAL PROFESSIONAL 
EQUIPMENT! 


ee Ae 


you BuiLD THIS USEFUL 


TEST EQUIPMENT! 


HERE'S THE EASIEST, MOST PRACTICAL WAY OF ALL TO PREPARE 
FOR GOOD PAY in RADIO ELECTRONICS and TELEVISION! 


SPRAYBIRAY ACADEMY OF RADIO 
S57, Pb, Coloede 

RAKE MONEY i ADO, 
WOW to READ RADIO | Mt 


GET THESE VALUABLE 
FREE BOOKS 


“tw fe Rad Radi Cage end Syble* 
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INVENTORS 


The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 

A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
claimed in the patent for a period of 17 years. 

The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a formal 
application for patent in order to comply with the require- 
ments of the U.S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg- 
istered patent attorney to prepare his application for patent 
and represent him before the U. S. Patent Office Examiner. 

A specially prepared booklet containing detailed infor- 
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. 


CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 


72-€ District National Building + Washington 5, D.C. 


may 
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Subtract 


wear, corrosion 
carbon, sludge... 


Add 
PYROIL 
Add 
MILES 


asa ‘The thoughtful thing 


‘to say when you drive up for gasoline or oil 
is “add Pyroil.” Pyroil gives oil the property 
‘of adhering to cylinder walls, providing an 
ever-ready film of lubrication for easy, low 
ting. The protective film also 
prevents corrosion. The thoughtful—the eco- 
nomical thing to say is 
“add Pyroil.” 


Pyroil for Aircraft pe 


Use Aircraft Pyroit 
Ribricatina all, Atcceate Pyeoll 
Aor kazoling 


Manufactured and Guat 
211 


by Pyroil Company 


Street, La Crosse, Wi 


PYROIL COMPANY 

219 Main Street, 

la Crosse, Wisconsin 

{nove about Pyroll and bow ican sesomplisn this for me, 


— 


Jerry, the talking dog, 
is entertaining hospi- 
talized veterans, by 
courtesy of the PYR- 
OIL Company. Picture 
of Jerry, sent on re- 
quest. 
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How Not to Drive 


Sir: 

That was an interesting story on how to 
drive tractor trailers (Mar. ’47, p. 132), but 
1 wouldn’t want to ride with Champ Smith 
if he is going to pass a truck with another 
car coming, as he is doing in picture No. 5. 

H. G. Cracon 
Ruston, La, 


Reader Cragon, and the many others who 
chided Edson Smith, should give him credit 
for better sense. (If he didn’t have it, he'd 
be dead, not a safety champion.) It isn’t his 
fault that the caption writer's phrase, “about 
to ‘take’ the truck ahead,” was misunder- 
stood to mean that he was already doing it. 


Treating Magnesium Lightly 


Sir: 

In your March article on magnesium, you 
state that a cubic mile of sea water contains 
10 million pounds of magnesium... . Our 
physics book says there are nine billion 
pounds. I questioned our physics teacher 
about this, and he said they approximate 
the amounts. Did you ever hear of approxi- 
mations being 8,990,000,000 pounds off? 

Joun Lawnence: 
Hazleton, Pa, 


PSM wishes it could dodge as easily as 
the teacher did, but the Dow Chemical 
Co, says that the misstated approximation is 
even farther off than that. The figure should 
be 12 billion pounds, 


Fumbles 


x 

In your February article, “Edison's Mag- 
nificent Fumble,” (p. 180), you mentioned 
that radar, using the Klystron, has bounced 
signals against “even the moon.” According 
to my information, the tubes used in the 
transmitter for Operation Diana for supply- 


INVENTORS 


Patent Laws Encourage 
The Development Of 
Inventions 


The Rules of Practice of the U. S. Patent Office advises— 
unless an inventor is familiar with such matters—that he 
employ a competent registered attorney, as the value of 
patents depends largely upon the skillful preparation of the 
specifications and claims. 


The firm of McMorrow, Berman and Davidson is regis- 
tered to practice before the U.S. Patent Office. Additionally, 
it maintains a staff of attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability, 
and to prepare appropriate specifications and claims for 
filing with the Patent Office. 

If an inventor believes he has an invention, a search of 
the most pertinent prior U. S. patents should be made and a 
report obtained relative to its patentability. Where such 
report indicates that the invention appears patentable, in 
order to secure protection, diligence should be exercised in 
making application for a patent. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS — TRADE MARKS — COPYRIGHTS 
1424 WICTOR BUILDING, WASHINGTON 1, D. C. 
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McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
1424 Victor Building, Washington 1, D.C. 


form at once. I understand that this request does not obligate me. 


1 
I 
Send me further particulars as to patent protection and procedure and “Invention Record” H 
I 
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ing power to the antenna were a pair of 
1000-T’s, which are not klystrons, but trans- 
mitting triodes. 

Suerman Ricpy 
Brooklyn, N. Y. 


Reader Rigby scooped up PSM’s nonmag- 
nifitent fumble for a touchdown, Klystrons 
produce too little power to reach the moon, 
and are used chiefly as local oscillators in 
radar receivers. For the record, the Signal 
Corps reports that 1000-Ts were used as the 
transmitting tubes in the original moon con- 
tact; subsequent higher-powered transmis- 
sions were achieved by using WL530s. 


Seeing Double 


Sir: 

I noted with interest your March article 
concerning the cable fire escape from burn- 
ing hotels (p. 81), for which the inventor 
received considerable publicity... . Being 
quite a fan of your magazine, this was noth- 
ing new to me, for if you will dig back in 
your files 26 years (to the March 1921 issue, 
p. 42, to be exact) you will find a similar 
article concerning a very similar device, with 
a photograph of its inventor. . . . 

‘Now just what is the story on this “revo- 
lutionary” new idea of Mr, Bassett’s? (Or 
is that Mr. Bassett as he looked in 1921, and 
you're running so short of material you have 
to print the same article twice over a period 
of time?) 


Monnoz STank 


(No address given) 


1921 1947 


At this late date, only Mr. Bassett, on the 


right, knows if that is Mr. Bassett’ on the 
left, too. PSM is as curious as Reader Stark. 


Those New Fire Engines 


Sir: 


In your January article on new fire 
engines, I would say that you belittle the 
present-day fireman, and infer: that he has 


nA eotetien 


cs craton repair of tousehold com 
er a tattle iuspetgs & ie csoditinines 4. gd 
‘ssential important facts for engineers servicemea. users 


weit aoe & BUILDER: 6 


“ot AUDELS 
eg MECHANICS | 


oe 
Diewk ant 
‘etalls 

‘Wook is of extreige value to eaglaeera, opecators & 


AUPELS, WIRING DIAGRAMS 
ea tas ena iers 


latatarye Highty 2 AN AUDEL GUIDE IS A GOOD FRIENDS. 
aint lumps '& STEAMFITTE! 5 Use the brains and experience of others in these Guides of the 


Trades. Sove time and money with right methods, short cuts, 
lobor saving ideas. CHECK NOWI You can look over any Audel 


Guide in your home, Start the Eosy Payments if satisfied, 


A ae WORKERS wees CUT HERE se eee 
HEET 
meaty POOR cas! (MATL ORDER 
ABE ae a i ie THEO. AUDEL& CO.,49W.23t,NewYork 10,NY. 
lease mail me for 7 days’ free examination the 
TOUS accent Here Samm fegearen Restos 


Preheat Ani 
siguage by lea intra 

ineipea oder 
pisgrama, fecket size Each Vol" ld 


eft book or set ordered until} ave paid purchase price, 
Face biliy If I am not satisfied with Guides I will return them, 


Egulset valle Veltupest & Soop Processes an | 


ol 
AUPE ANSEL GN 


a th 
AUISGLMAKERS HANDY, BOOK 


Gere meter each eo orate 2 al 
‘re 


DAudels ELECTRIC MOTOR GUIDE 


pee ot Bi 


‘AUDE 15 ATHEMATICS & i 
CALCULATIONS FOR MECHANICS $2 I Ru 
Seno etree as as ae 


AN ‘a Book IF 
AUDELS HA iy, aK OF 


CRICY.. 
Hi 


BPP: 


AUDELS ELECTRONIC DEV ICES, 
Sieg Wyant Yoo Wart fo Know, Ate Bic Eh 
Tiina cic, Wellasy Piston, tbs, Oba Le 


AUDELS WELDERS GUIDE. 


ADE, Publishers, 49 1. 23 St.,N.Y.10 Semptoyes by _ 


Nit [EARN 


Easily... Quickly... 


AT HOME 
for ONLY. $5 


bat sou can eats ot heme 


TRAIN FOR GOOD PAY! 
IN A FIELD THAT 
ISN'T CROWDED 


You tearm fa 
Dit 


“BORROW” IT FOR 5 FULL DAYS! 


send coupon now. Practice from ELEC- 
TRIC MOTOR REPATH for 6 full days. 


FREE! Pee ‘atisfied wi 


book, return it, Bvery cent of your 
money will be cheer~ 

Check coupon PC ITMR Lunas 

for free litera 

ture on famous 


absolutely no ques: 
tons asi 

could Be fairer? 
GHIRARDI 
RADIO- 
ELECTRONIC 


Training Books| 


hat 


POPULAR 
20 Science 


been asleep all these years and knows noth- 
ing of the improvements in fire apparatus; 
he resents being disturbed when a new 
improvement comes about . . . he doesn't 
like to do his work unless he has an audi- 
ence; he always travels recklessly through 
the streets at 50 m.p.h. or greater. 7 

It seems to me that in writing this article 
with the co-operation of the New York Fire 


| Department, which incidentally has a well- 


organized department and a good drill school 
and officers’ college, that the modern fire 
department could have been presented in a 
much better light. . . . 
Warren A, Rossateist 
Captain, Fire Department 
Springfield, Mass. 


Capt. Rossmeis!’s criticism is welcomed, 
but he infers more than said. Appar- 
ently he missed the references to aged equip- 
ment and to the vollies, who constitute 90 
percent of U.S. fire-fighting personnel. 


Bringing Up the Rear 


Your article on “How Electric Meters 
Work” (Mar, ‘47, p. 107) is very interesting 
but the picture shows the pointer driven 
directly by the worm gear on the left side, 
It should be on the right, and the other point- 
ers should follow. 


Custon Sow, Jn. 
Chicago, Ill. 


Right, except that the dials were shown 
over the rear of the meter. If you imagine 
the dials swung around to the front, where 
they always are, the gear train is in the right 
order. PSM’s artist did it on purpose, for 
pictorial clarity, and carefully omitted num- 
bers from the dials. 


Deep Freezing 


Sir: 

I was always of the opinion that water 
froze at temperatures below 32°, yet you 
mention (ocean) temperatures of near zero 
600 feet down (“Television on the Job,” 
Feb. "47, p. 66). I would appreciate it if 
you would explain this. 

ALBERT KRonsNoBLE 


Kenosha, Wis. 


The temperatures referred to were Centi- 
grade—in other words, near freezing. 
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A PATENT IS A VALUABLE RIGHT 


On the basis of a provision in the Constitution of the United 
States, Congress has established a system under which inventors 
may secure the exclusive right to prevent the unauthorized use, 
manufacture and sale of their inventions for periods of seven- 
teen years. The inventor secures this protection by obtaining a 
patent from the United States Patent Office. 


ICTOR J. EVANS & CO., has a staff of experi- 

enced registered patent attorneys, available to 
represent inventors in the preparation and prose- 
cution of their cases before the Patent Office. 
Detailed information and the steps to be taken in 
obtaining patent protection will be furnished 
upon request. 


FORM BELOW FOR MAILING CONVENIENCE «= 
Evans’ J. Co. 
Perle ig t Emon 
240-£ Merlin Building, Washington 6, D.C. 


Please forward to me detailed information regarding procedure to obtain Patent Protection, 
together with your convenient “Evidence of Invention” form. 
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Students are F You are interested in a big-money career in 
alignment. o I TELEVISION—here is good news! We have just 
felevis > purchased more thousands of dollars of up- 
they are to-the-minute television equipment. This enables 


tus to accept 150 additional students in May, June 
and July. New classes begin every 2 weeks. 

Television is a highly technical subject. You 
can't expect to make the best progress unless you 
et expert, PERSONAL instruction and study with 
the right apparatus. You've actually got to handle 
the big, technical equipment YourSELF. You've got 
to be in daily PERSONAL contact with your teachers. 
You've actually got to BUILD television receivers 
to understand them—and don't let anybody tell 
you differently! 
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Television School Will Have 


May, June & July 


in Newark, N, J—smack in the heart of the 
television industry. It is lavishly equipped 
with the very latest television test equi 

ains a large staff of expert 


with the televisio 

Here you “live” right wir these experts. They 
are all regular fellows who have come up “through 
the mill.” They know your problems and they also 
know Television. Working with these men makes 
it easier to understand even the most technical side 


of Television. They help you with the 77 different 
electronic experiments which each student must 
complete before he starts to build his very own 
television receiver—which he may keep as his own 
property—if he chooses, 
Schoo! Approved for Gul. Training 

N.Y.T.L. of N.J. is approved for training under 
the G.I. Bill of Rights. The government pays up 
to $500 a year for a veteran's educational expenses 
and pays $90 a month to veterans with dependents 
and $65 a month to those without dependents for 
their living expenses. (Of course, you don’t have 
to be a veteran to attend the school.) 

We Will Teach You the Mathematics You Need 

N.Y.T.L of N,J. is ideally located for Television 
Training—right in Newark, in the heart of the 
country's great radio and electronics industry, just 
20 minutes from N.Y. City. The school is near 
such leading television, radio and electronics man- 
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co televisioa—you can't beat N-Y.T-l. of N. J. 
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ufacturers as R.C.A., Western Electric, General 
Electric, DuMont, Federal, Westinghouse and Edi- 
son. It'is also near some of the biggest television 
transmitting stations. 

Here at the N.Y.T.I. of N.J.—you can really 
start from scratch and become a television expert, 
No high school diploma is required. All you need 
is a grammar school education and a sincere desire 
to learn, plus a willingness to make an all-out ef- 
fort. If you are rusty in mathematics, we can teach 
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may be attended, housing conditions, costs, hours, 
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(Dept. 35) 158 Market Street, Newark, N. J. 
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em ca. Samples furnished. Geouine gold and allver, 


METALLIC LETTER CO.. 441 M. Clerk, Chleage 10 


SEE YOUR DEALER OR ORDER DIRECT 
Send 10¢ for clrolar to Dept. P-S 


HY-SCORE ARMS Corp. BROOKLYN. IN. Y. 


Find out about the many money-making opportunities Radio offers 
you. Learn haw you can qualify for a good-pay yob or start a busi- 
fess of your own without caprtal. Send coupon below for, my big 
Patz book. "Your Opportunites in Radio and Television.” which 
tells of radio's vast opportunities and how Houtywooo 

Rao & Tevevision Insrrrure has been training men 

for success in Radio through home study. for over 17 years, 

in over 40 countries, through its proven 2-WAY METHOD— 
LESSONS PLUS HOME SHOP PRACTICE! 


ABOVE — You build 
traneformer coupled 
Piri : 
periment No. 200) 


sons plus practical 
helps you get 
Inte Radio Quicker 


¥ ragaiag ouicas shows you the ihre el radio. My MANY H.R.T.1. STUDENTS EARN MONEY 
am Wa critestal ‘Conrad shows yeu Oe 

Mifows ot radi first handy doing: Thus you ean more, WN SPARE TIME WHILE LEARNING 
thoroughly —quicker, 


HOLLYWOOD IS A WORLD CENTER 


i 
ny maton hang ead Coe be 
Ble arse en ool apy ea 


(Of radio broadcasting and manufacture-television-motion ” 
Piers roacion Hse WWE sin am excelent oe cane 
fo briag you meodere, up-to-the-minute 
fnatroction, Before you decide 
HE RITL trating: Read what raduates in 
4 different counte 
About. this famous wasio 4 Trrvinion Ina 
Send me your FREE book, “Your Opportunities in Radio, 


2 Television and Electronics” which explains your 2-way home 
trated book study taining method, (No saletman will call) 


tend Electronics” ‘ 
Hert Ne Le 


Zone. 


State 


Be A Writer 


of Short Stories, Mysteries, 
Novels, Articles, Radio Scripts 
Learn at Home in Spare Time 


“4A Failure” Succeeds As Writer 


“1 tried to write but no success until 
I enrolled with you. Before I was half- 
way through your courae I sold one 
atory—and numerous other writings 
since.” 


Stephen Kerro, Cleveland, Ohio 


New Opportunities Now 
sities fer srleatite iinded eters wit oft trelbed 


wT pute 
{ofa af 
" 


You revolve tnd 


ot Writing. 8 
our training helps new writers Ket 
jential No salesman wilt cal 


ANALYZE HANDWRITING 
fant Pet Pete 


oH saree 
‘GROWING—UNCROWDED PROFESSION 
Mid"etimianie Poey wnasrstana how ‘crimioals.tlake Weelr 


BOSE Re einees see mie 
her, use lt in court, win cases, earn 
Seaceees messes 
ie 


set earners hata oa ha 

ELA Re re arara 

Debriperctira er cthte 

Om SF, 

“at ed enjna rdf 
ES, Sepia 


7. M. TEVIS, BOX 25R, CHILLICOTHE, MO. 


Fa WHOLESALE 


Start Stand of Your Own 


SPECIAL GET ACQUAINTED OFFER 
‘These sparklers are double dipped for greater brlliancy 
NORMAN NOVELTY CO. 323 Springbrook Bivd. Dayton 5, Ohio 


; AIR BENJAMIN AIR 


RIFLES ARE AVAILABLE PISTOLS 
‘SEND FOR FREE FOLDER OF LATEST MODELS TODAY 


ASS Ue 


BENJAMIN AIR RIFLE CO.. 811 MARION ST... ST. LOUIS 4, MO. 


ARTISTS MAKE MONEY 


Do you like to draw? Send name, address, age a 
pation for FREE ART TEST, to find out your 
ART INSTRUCTION 

faction 


AMAZING NEW 


of cigarettest Weighs only 
[Uses mew protested war born 
"TUaEs BATTERIES OR ELECTRIC 


it at home 
entertainment! 


SEND ONLY $1.00 


Im many offices, hotels, cabins, In bed or most anywhere! 


SPARKLERS—4 in. 
Sly and See 


Se Sieh eee, Suen a ee 


‘BROOK FARM= R45" SELLERSVILLE, PENNA. 


ere dream. Order today! Only 
MARKS SURED 


Pocket or 
Purse Siz 


RADIO! 


ble and beautiful black chros 
jeder “SLIDE RULE DIAL! 
S~Barranins OW RLRETIIC snd should inst for years, Many 
i receive, local broadcasts simply by snapping to metal trim of phones, Noot 
lamps, bed sprin 


GUARANTEED TO PLAY 


fox ounces, 
ite 
for you if regular AG system used. Complete 


ractions sent with each radio.” You cam use 
Tots of tun—and real 


(cash, money order, check) and pay, postman $2.99 


order yours and enjoy the 
‘Mette Radio another dayi 


PA-KETTE ELECTRIC COMPANY ‘Department PS-5 Kearney, Nebraska 


POPULAR 
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SENSATIONAL VALUES 


Ba GADGETEER’S HEAVEN 


1 MANY ITEMS WE HAVE ue weRte LARGEST SUPPLY 


VERS: oF” in WAR SURPLUS. 


WINDSHIELD 
WIPER KIT 


SELSYN 
MOTOR 
TRANSFORMERS, 


bt 


PALLEY SUPPLY CO. 


THE LARGEST FIRM OF ITS TYPE IW i ar ee 


AUDELS 


ELECTRIC MeToR 


GUIDE 
PAGES OF PRACTICAL 


1000 froven ‘nromention 
JUST OUT! Audels Electric Motor 
Guide covering the construction, 
hook-ups, control, mainte- 
nance and trouble shooting 
of all types of motors includ- 
ing armature winding. Ex- 
plainsentiresubjectinevery 
detail. 31 Chapters, 617 
Illustrations and Diagrams. 
A Handy Guide Fully In- 
dexed for Electricians and 
all Electrical Workers. 
$4 COMPLETE + PAY $1.4 Mo. 
Tm A/S LAEL Whesstigiormaton oe Youre 
----—-MAIL ORDER ------ 
AUDEL, Publishers, 49 W. 23rd St. New York 10, H. 
SEERA FSae MOTT ct eset pice ad ala! 


we 43> diam’ by 3, 
cord. and pig’ at: 
ete, with Ine 
‘We'sis tbe, 


com 
Mtructlone. Shp 
No. Tais--oniy 


eccccecccccecs 


, FULFLO HEAVY DUTY FILTERS 


Famous Fulfo Filter ts ideal for gas, 
alr or oll. Has > inlet and” oultel 
EP Heuyy bracket atiached. for 
Overall size 38/112 diam... O" high: 
Ship. WU 4%" Ibe. No. 4783 $1.95 


‘ony 
Lots of Ton $1.85 


HI-POWER ELECTRIC DRILL 


Heavy duty 1% 
inch capacity 
rit 


Tighe, 


welghi — hand. balanced, 
Three jaw chuck. Oil 
bronze bearings. Equipped 
with 6 feet Bexible rubber cord 
‘and. plug. 900" rptm at full fond, 
‘Operates at 110 

a 


No, e202 
i ig 
imeney order, incline pote. 
jers. Write for quantity discounts. 


G&E EQUIPMENT SUPPLY CO 


ATS 400 N. SANGAMON 5: cAGO 22 


AC or DC. 
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You MAY BE ABLE TO 


DOUBLE wr INCOME 

SPARE TIME J! 

LEARN SILK SCREEN 
PROCESS ~ 


Jealous; Guarded Trade Secrets NOW 
‘Aralabie we You 

Develop 2 Profitable Business of 
‘Your Own « He 


[WORLD OVER You my make enough the second weak [AMM 
te pay lor he eatre coun EAST TODO. EASY TO MRM 
AIT OF 
suppues 


CALIFORNIA SCHOOL OF SCREEN PROCESS 
Dep P57 370 Ovesiond Avenue, Los Angeles 34, Callrna 


lay in One Hour 
- Ear and Note 


DALE SHEAR’ 
studio 4105 


SCHOOL OF MUSIC 
‘Struthers 3, Ohi 


INVENTORS 


ion as to whether a subject matt 
substantially determined by 
Without obligation, write 

oh what steps an inventor 

Patent or Trademarks, 


ine fw’ the ititate of oe i 
the proat posafuifties ‘of proposed 
Wices to nf todk 


‘Washington 8, D. 
aad 
C.A.SNOWECO. V 
uuu, WASHINGTON 1, 0. €. 
MAREERNG Your 
Eiventions. Por fail particulars, write today 


hand for new 
REGISTERED PATENT ATTORNEYS 
T WANTED AT ONCE 
VENTION and Protective Disclosure Form. We have a trea 
TIONAL INVENTION SERVICE 
‘Sekt 


INSTITUTE OF AMERICAN INVENTORS 
AND TRADE MARKS 4 
as 1 
spe noose by 1 
Beegaes matt Rae Shs may ap taut or rovelies for goad 
14081 sitehell rect 


tand 1, Calit. 


R CONDI 


USTRIAL TRAI 


Here is an industry that offers every opportunity you could sak 
for. Good jobs—security—plenty of chance for advancement— 
business of your own. 

‘And here is a school equipped in every way. to train you for 
Refrigeration and Air Conditioning work—one of the largest 
‘and most completely equipped schools of its kind in America— 
a school that already has trained thousands of men for just such 
opportuniti 


nical “know how” that makes the 

expert Refrigeration and Air 
‘Learn Refrigeration and Air Con- palitioning Technician 
ditioningnow, while the time Conditioning Pecknician. 
ipe, You don't need any ad- 
iced schooling or previous 
experience. If you are at all Founded in 1916. Has trained 
mechanically inclined and have more than 400,000 men for prac 
gone to high school for at least tical work in industrial fields, 
‘one year or have an equivalent From 1942 through 1945 trained 
‘education, we can teach you Re- specialized technicians, exclu- 
frigeration and Air Conditioning. sively, for the Army, Navy and 

Marine Corps. Now training 
thousands of veterans under the 
G.I. Bill, both in its Residence 
School 


ing at home, in you 
or you can come to 
take your entire training in our 
completely. equipped shops and 
laboratories, Either way y n everywhere as 
quickly acquire the fine points, foremost school of 
Practical skill, and broad, tech- practical training for industry. 

Get all of the facts about the opportunities in this 
Interesting feld of work, and about the 1-T.L. nyse 


‘TODAY. You will 
tunder no obligation whatsoever, 
‘AUTHORIZED TO ACCEPT 
VETERANS FOR C. 1. TRAINING 
— ee ee ee 
REGISTRAR P2R 
INDUSTRIAL TRAINING INSTITUTE 

2150 Lawrence Ave., + Chicago, 25, Il. 

Please send me, FREE, your " 


"1 
i] 
ee | 
I 
i] 
! 


nities for trained men in Refrigeration and Air 
Conditioning. It is understood that I will be 
under no obligation, 

Name. 

‘Address percent 
City. peso avers! 


Are you a veteran? 


Le 
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LOANS 4% MAIL 


$50 to $300 (WA HURRY 


SONFIDENTIAL 
Salaried people, men or women, married or sin- 
gle, loans on your own signature, or your own 
security. NO personal interview. NO co-signers 
nments. .You mail the 


‘YOU CAN REPAY MONTHLY 


$3000 Seas S$ 938 


bee 


a TCK| “REPAIRING CAR BATTERIES” 


MONEY® Ay Home! Eory Too! Free Circulars! 
WRITE, BATTERYMAN Dept. S-1 Grand Junction, Colorado 


MARCOT KEY MACHINE 


Marcot No. 8 Key Machine 
Delivers ms 02.50 


819-H Tit Nat'l Bldg., Omaha. Nebr. 

details ond oll popes necessary 
bbe repaid ot $. 

doy of each month. 


‘Now 1am a hoad taller than my father. 
if you wonder why you are short send 
for FREE outline of this remarkable book 


fo protect it by @ U. S. Patent. 
Record of Invention’ form. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 


eo. SIC, Mew York city 


Fortheamateuranad ““The Book They're Talking About’ 


rofessional artist Contains over 300 llustrations, charts and notes 
lind ‘sculptor. Giv= ~~ _ 


ea ART ANATOMY 
OF THE HUMAN FIGURE 


MALE AND FEMALE, POSED AND IN ACTION ONLY 
(Sent tn plain wrapper.) Outside of U. 8. A. Send 81.25 $yoo 


MAJOR BOOK CO., DEPT. 54-D, LYNBROOK, NEW YORK 
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BIG MONEY 
INDEPENDENCE 
4 PROFITABLE 

LIFETIME 

BUSINESS 

OF 
your own/ 


LEARN 
ELECTRICAL 
APPLIANCE 
REPAIRING 


PREPARE NOW FOR THE FUTURE 


If now employed, start your home appliance repair business NOW in your 
t with @ business of your own no matter w! 

orate fixtures or expensive equipment to be @ su 
repairman. Operate from your garage. basement. vacant store, etc, 
as many hours as you wish—the home appliance repairman is his own boss, 
Its a profitable occupation for on many types of repairs it is not unusual for 
repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you. Remember, 
‘a long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 

If you are at all mechanically inclined—can hold and use tools—then you 
have ail of the qualifications required for becoming a big money earning 
home appliance repairman, It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines —WE) WILL, 
TEACH YOU. Age should be no barrier—nor should any minor physical 


Te New Course Tells Al 


Profusely illustrated, our new course shows you in simple, easy to under 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners, washing machines, motors, etc. Explains and gives you 
8 working knowledge of electricity, welding. nickel plating, etc. Showa you 
how to build the power tocis you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is s0 low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today 


-————Read What Our Students Say About Course- 


The Course in Appliance Iam a mechanic for the 
‘Western ‘Union ‘Teleeraph 
‘ange 


‘ust say Tam. well 
with same Tam 


my ‘Fixit shop. T-must 


amit that you to pe 
Pad" operate’ from my 
colar T ave 
erage (0 clear 


00" 
very day.~-Walter Hanby, 
rockton, Muss, 


GET STARTED TODAY— MAIL THIS COUPON 


cunisry suppLy co. 
2835 W. Contral Ave., Dept. D-521 
Chicago 34, Mlincis 

lease end me ee Uuatrated literature about America 
Fastest Growing industry -ELECTRICAL APPLIANCE 
REPAIRING, 


BAUSCH AND LOMB 
7x50 NAVY BINOCULARS 


Migd. to U.S. Navy Standards! 


BAUSCH AND LOMB 
6x30 Binocula 


Prsttttiiittiity 


Say You Saw 
It In Popular Se nce 


446 capistrano. Toledo 12, onie, 


<) REPAIR ELECTRICAL APPLIANCES, 
‘SEWING MACHINES, MOTORS, BICYCLES, LAWN MOWERS, ETC. 
our! 


te $6.00 


Tht $550 


dae 


(ic 


HORSE MASTERY! | 


’A Fis HOMY — A GREAT VOCATON! 


‘SUBSCRIBE 
TODAY 


IMAL LOVERS ASSOCIATION 


10x 8-157 TARZANA, CALIFORNIA 


12 Ibs. radio parts $2.00 


A gold mine of pat ‘and experi 


olla, hardware, 
FIXED TO WORK LIKE NEW! 


ip usa 
with and without new materials, 


BATTERIES ts snezmastacr mane 


Complete copyrighted course, tool list, ete., only 
BATTERY LABORATORY SCHOOL, 


MINERALS * 


IDENTIFICATION AND QUALITI 
‘OF MINERALS—By BALM. 


At Inst, all the facts about all minerals between the covers 


Of one’ great book!” More than 2,000 minerals listed ‘and 
Classified by specific gravity and hardness. Hundreds of 
beautiful, “full-color photographs and. illustrations. “Com 


ctions for, determining any known mineral from 
ee —index of ‘refraction, ¢o} 
fracture, fusibility, ete.—all 


4 es 
ganized’ for instant practical use, 


‘streak 


$6.50 


4g rorya 
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mous ie 


Piastics is one of the fastest 
growing industries—offering you 
unusual opportunities for an in- 
teresting, successful career and 
security in the years ahead 
‘Trained men, with plastics know- 
how will fll the important, well- 
paying positions. YOU can be one 
of them, Mail the coupon below 
for a big, colorful, free catalog 
on Plastics and complete details 


1808 


about Plasties In 


wie 
th 


lea’s oldest and largest 


school, Resi din 
beautiful Sout! California. 


Comprehensive Home Traininy 


Courses to pre 
spare time at hom 


in plastics. You can 


mediately! Write Plas 
Institute, Dept, PS7-5, 


1601'S. Western Ave., 


Angeles 6, Calif 


LEARN BY DOING 


APPROVED FOR VETERANS 


FREE 
BOOKLET 


SSS 


AMERICA EXTENSION SCHOOL OF LAW 
‘Dept. 77-8, 886: Michigan Ave.-Chicage 1 


G EASILY - QUICKLY 
At Home-In Spare Time 


‘The steady, dependable trade of Meat Cutting taught easily, 
uickly by improved HOME METHOD. National School, 
cstablished over 25 years, has organized its famous “Learn 
By Doing” Classroom, Cutting room and Retail Market 
training system into sound, practical HOME STUDY form. 

‘Now, by the miracle of this EXTENSION TRAINING 
you can prepare in Your Spare Time At Home, for a better 
job, bigger responsibilities or success and security in a store 
‘of your own. Remember, PEOPLE MUST EAT: 

Buying, cutting, percentage, pricing, advertising, selling— 
1 complete meat education. For besinner or men with ex: 


MAIL THIS COUPON TODAY FOR FREE BULLETIN 


=e 


Learn to Repair 
ELECTRIC 
APPLIANCES 


ry 
gf nome = 


Gur praciaal 


‘AT. Prepare now for a permanent furure, 
ad Toit wes tones of yor oom 
‘asyto-learm home course teaches 


Jn your you, Gunns your spare time, how to repair wash 
SPARE Ins machines, 
TIME 


ners, electric Yas 
‘ind do house win. 


amps, motors, irons, een, 


OPEN YOUR OWN SHOP 
Have a Secure Future 

Fer the man who is handy w 

cotati hs hand ae tll‘ tee heeds tere 2 

TWiBe OPEN OPPORTUNT 


cod imes losing your jeb In'2 
'Y Sipression, You can start 3 busiest of your own 
imitour arate oF basement with 810,00 wor of 
Teale, One good repair job cam pay for the costo 
the ee eure, Write today or forthe itor 


| Pacivic TRAINING SCHOOL | 
17217 So. Broadway, Dept. 8-105, Los Angeles 3, Callf. 
Dear Sirs: Please send me, without obligation, your free 


catalog and free details 


| 
! 
! 
of 
! 
a | 


Make Your Decision for a 
BETTER JOB OR A 
BUSINESS OF YOUR OWN 


cone of these big felds. Muy never 


ference. 

UNDER 

MERCIAL TRADES INSTITUTE, 

hatlonally known scheal, nly ele 

‘illan school selected by Army ‘te 
in service men for refrigeration. 

FACTS FREE. MAIL COUPON 


Hy. 


‘Overt 


POPULAR 
SCIENCE 


a 


FOR YOU 


NG 


Prepare in six or twelve months for posttion as Technician, 

of in three years secure your B.S. Degree in ELECTRICAL 

ENGINEERING with a Machinery or Electronics Major. 
‘Write for booklet, “Career Buildin 


= MILWAUKE E—ae 
§cHao. of ENGINEERIN(3 
Gnstitute of Electrotectsnics 
bag, rs.se7 "tn rect oad Et, Mitase, Wie 


INDIANA TECHNICAL COLLEGE 


S. degree in 27, mot, Agronautical. Chemical. Civil. Eiectrt- 
Bctianlcal "and "nadio “Bauinecring a ‘aie 


ington Bivd., Fe. Wayne 2, 


STAMMER? 


MASTER MACHINIST 
TOOL-DIE DESIGNING 


MECHANICAL DRAFTING 
TOOL ENGINEERING 


7000. Dept: Mm. Burlinyen, Wit 
uaw STORAGE TANKS 


Airplane Oxygen tanks; non-rusting, stainless steel, (used) 
Good" consitlon” Zeated for 400, tba: safe preasure: 0 gal 


Ideal for compressed sy lll 
fs, buoys, Roating raf and other net. Limited quantity, 
‘Onder now, No COD orders, send money orders or cashl 
Checks for taster delivery. 


MIDWEST BUY ANYTHING CO. 
EYE-GLASSES by MAIL NEW 


‘Send No Money! 
(dd) 


— 
16-Day Trial Offer. 
{FREE Scienite Sight Tet Chart and Catalog. Write today. 


NEWEST STYLES, 
U.S. EYE-GLASSES CO. bevz £3 


Bip dua emrenao, 1 


Write me today for FRI 
essiptive aelar, Sent fo lao, celckcorelper™ 


FRED B. MILLER Manufacturer 
Dept.P.s. Hagerstown, Maryland. 


Be A MASTER PLUMBER 


Earn$15To $50 ADay 


DON'T ENVY THE PLUMBER—BE ONE 


UNIVERSAL ‘PLUMBING SCHOOL 
819 HOLMES STREET 


ELECTRICIANS SCHOOL | 


PRACTICAL RESIDENT TRAINING IN 


Approved for Veterans Training 


PENNSYLVANIA INSTITUTE furereiciry 


BecTRiciry 


irbail Hall Bide. 25 E Jackson, Chicago 4, Studio 1365 


STAY HOME AND MAKE MONEY! 


jaMent, Women! Ost. into, profitable, uncrow 


STEPWENSON METHOD, Estisbd 1094, 
NEW CHEAP OIL BURNER 


"COOKING & HEATING STOVES-FURNACES. 


we 
i 


WAUCK FLAME 
GUN 


KILLS WEEDS 


422 Tenth Sts Brookiys 13, M.Y- 


Valuable BOOK 


a ie 
Electric {Shop Prince and Wiring Dine 
stams is YOUNS— absolutely FREE. 


5 to | Satisfaction 
Gi UARANTEE. 


Taine dneertrame 
ae 


j= Lea 


RHEUMATISM YIELDS 
TO DRUGLESS METHOD 
OF TREATMENT 


Excelsior Springs, Mo., March 80—So success- 
ful has a comparatively new, drugless method 
proven for treating rheumatism and arthritis 
that an amazing new book will be sent free 
to any reader of this magazine who will write 
for it. 


This book entitled, “Rheumatism,” fully ex- 
plains why drugs and medicines give only 


temporary relief and fail to remove the causes | 


of the trouble. 


‘The Ball Clinic, Excelsior Springs, Mo., has 
perfected a system of drugless treatment for 
rheumatism and arthritis combined with the 
world famous mineral waters and baths. This 
new method of treatment is fully described 
in the book and tells how it may be possible for 
you to find freedom from rheumatism. 


You incur no obligation in sending for this 
instructive book. It may be the means of sav- 
ing you years of untold misery. For writing 
promptly, the company will also include a 
free copy of the book entitled; “Good Health, 
Life's Greatest Blessing.” Address your letter 
to The Ball Clinic, Dept. 36, Excelsior Springs, 
Mo., but be sure to write today. 


trated—fally dextibed-—ecooomy 
‘Send for FREE copy AT ONCE. 
EAPAYEYTE RADIO 
‘saxTH 
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BABY 


SHOOTING 
GALLERY 


COIN OPERATED 


e 


p rch 
Sis money soot Fen 
shots tor coin (ie ot 


| Well DISTRIBUTING CO. INC. 


© SOUTH KEDZIE AVE. * CHICAGO 12, ILLINOIS 


CATCHES 
ANIMALS 
"ALIVE 


AMAZING NEW TRAE 


CANT WARM. ee PETS. 
dee esa ea hrm 


BUILD THIS CONCRETE BLOCK MACHINE 
<Z eS 


COSTS LESS THAN GAS 
More Power, Cleaner Motor. 
Mail card for data on $17.50 
Water-injecting Carburetor. 


OCTA-GANE 
2425 E. 57TH ST. LOS ANGELES 11, CAL. 


HK MAKE YOUR OWN % 


COSTUME JEWELRY 


SPLENDID HOBBY OR VOCATION 


WRITE FOR FREE CATALOGUE » DEPT. 


J 
ADY Joe: iD 2A y/ NATION'S 
STE: c GOO ct LARGEST 


EXCLUSIVE 


ELELFRVEGT amg 


LEARN QUICKLY AND THOROUGHLY 
LATEST, MOST ADVANCED METHODS 


Learn Electricity Fast. at nation's largest exclusive elecgical 
school -.“in only 19 weeks! Learn Electricity Ryebt.-.sepfight 


3» Generators, 


Maintenance and Repait of AC ai 
ise and Factory Witt 


Controls, other Powe fous 
fo j Armature jidiog. Entire build 
foo: ed exclusively to this one course. lndividual atten 
tion to students: Living quarters arranged for if des 

rraduate . .. Lack of money need not hold you 
‘will fance your training. Pay later in small monthly 


back. 
Payments, 
AN TECHNICAL INSTITUTE Dap. S-5 


MICHIGAN TECHNICAL INSTITUTE Se ra ere 


' 

1 
Dept. PS-5 2281 W. Fort St, Detroit 16, Mich, } aaa aenancn eee 
DF tem @ Gt. Send special intormotion. 


RAILWAY TRAVEL FOR “UNCLE SAM” 
Prepare Now for Many Coming Exominetons 
POSTAL 


WANT $1,756 to *3,021 A YEAR 


Sirs: Rush to me, without charge, copy of 32-page 
ok, “How to get n U.S. Government Job," list of 
Positions, and Pl particulars telling how to prepare 


—Many other Government Jobs 


STUDY i 
NORTHWESTERN stcsrtons:‘wstrur PENI 


MEN and WOMEN Earn B g 


Frln under the shilled and bighly qualified NORTHWESTERN Instructors. | Study tp 
vosota kes await You, ports and recreations the year round! 
wanting in the winter Train in this restful 
ihe Bic PAY elas of 
munications» | Industrial Electronics 


tart every thirty Gaye, Don't miss this opportunity, Guay im vacation land! It 
ont °F fy'in vacation land! It's up 
resting free facts, touay!t . 


‘Saat 
NORTHWESTERN VOCATIONAL INSTITUTE teeth. 
Wr a8 


er teen WESTERN 


POSTPAID 
We Pay Tax 


How to Start 
YOUR OWN BUSINESS 


Composition Flooring 


Trem single 
‘mold outs but a few cents, No experience Bece 


Datterna in most and sbdes. 
lala over vwood, ‘concrete, brick, steel, etc. This composition 
Aooring offers ualimited money-making possiblities 


Free Catalog! 
or FREE Information about these and many other profitable 
urine opportunition WRITE TODAY? 


BING PRODUCTS 
Dept. B-19, 88 Broad Street _ Boston 10, Mass. 


WAVE YOU AW Writl NG? 


For 
Eetdhes you fondamenals of Att ce 
‘Fou say currege pce eae have B 
‘Arucies, Radio, Mosion: Biturc: Novels Filers 
eal 

TEARN through Seoneraters Gulld Mansser 
Sales Service. Send for Ft 


[ Serr Hollywood sted 


| Sead FREE APTITUDE TEST and devils of | 
| emeant cuore Cube Wee | 
Mine Se 
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le pacer a pega 


EARP RA 


POWERFUL rly 
rg BINOCULARS * 


A Send for Free List of 


) LEADING BOOKS 


‘on Watch Repoiring, Clock 
Repelring, Engraving, In- 


2 dustrial Diomonds, Aircraft 


. 
KIDNEYS 

MUST REMOVE 
EXCESS ACIDS 


Help 15 Miles of Kidney Tubes 
Flush Out Poisonous Waste 


If you have an excess of acids in your blood, your 15 
miles of kidney tubes may be over-worked. These tiny fil~ 


system id. poisonous waste. 
‘When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
Backache, rheumatic pains, leg pains, loss of pep at 
energy, getting up nights, swelling, puffiness under the 
ves, headaches and dizziness. 

Kidneys may need help the same as bowels, so ask your 
drugrict for Dean's Pub, « stimulant dlareic, used suc. 
‘cessfully by millions for over. 's give happy 
relief and will help the 16 miles of of Kidney tubes fush out 
olsonous waste from your blood. Get Doan's Pills, 


Do You STILL 
CHANGE 
MOTOR OIL?? 


{f so—voa can END this needless 
‘waste and expense 
REC! 


GET THE ’ 
NOW! The ONE-UNIT 


HEARING AID 


Thousands Have Waited for 


qe thane ONE-UNIT 


HEARING ID eat 


THIS IS ALL 
YOU WEAR 


No Dangling Battery Cords .eeam=, 


The tiny new BELTONE 
Mo: 8 about size 
and weight of old-style 
hearing aids, yet 80 
powerful you hear even 
whispers! Get helpful 
facts about this new 
“MIRACLE” aid in valuable FR: 
4 book about deafne 


BELTONE HEARING Alb CO. 


Figen Tee ae eh 


ACCURATE SHARPENER MFG. CO. 
Dept. PS2 Milwaukeo 12. Wis. 


Plastics Sup) lies 
Everything in plastics—Lucite, Plexiglas, Dyes, Rods, 
Sheets: Lowest prices. Send Se stamp with hare: oa 
area ind thig.al orga 
crs 
ore 


Devt. ‘Cleveland, Ohio 


ARMY TARGET BALLOONS 


Giant ate balloons that infate to 334 feet io diameter. Pues 
better ‘ite, Chile ‘each postpaid. 


WARRY FREEDMAN, Box 68, Revere Si, Mass. 


a 10-inch WEATHERPROOF 
BRUNING #4- Plastic Slide Rule, 


SUPPLY comp. 


back of Fale. Instrvetion mane 
ished with each role at no extra cont. 


Wew Sensational RADIO 


Special 
Bargain 


ONLY $7.28 


COMPLETE ie 


FEATURES 


LIMITED SUPPLY 


LEARN 


SONR 


MA 


NRY 


eine iawn, | eal 


FORMULAS tor Right ond 


TRIGONOMETRY 


SN 
Diamond's Service, 826 Pa. Ave, 


‘Suite 2, Washlogten 3, D. 0. 


Mows and Trims Lawns 


ew model. New type metal handle has special 
‘Cutting helght. ‘Drive shalt 


MONTAMOWER DISTRIBUTING CO. 
831 Keeler Bidg. GRAND RAPIDS 2, MICHIGAN 


Porutar 
AB science 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that 


holds at real 
opening—follows every body movement with instant in- 
‘creased support in case of strain. Cannot slip whether at 
work or play. Light. Waterproof. Can be worn in bath, 
Send for amazing FREE book. “Advice To Ruptured,"” and 
details of liberal truthful 60-day trial offer. Also endorse- 
‘ments from grateful users in your neighborhood. Wri 


__Cluthe Sons, Dept. 14, Bloomfield, New Jersey 


M 


Easy Self-instruction In All 25 Branches Of 


ATHEMATICS 


CHANITE SELF_WELDING 
Etecrmic HEATING ELEMENTS. 


MAGIC VANISHING CARD” 
Throw, it into the Air. Tt completely disappears: reproduce tt 
Inter from spectator’s ‘pocket. Tt amuses and confuses all, 
Bisy todo, "Esc "with amaring Catniog ot 300 Tricks. 


i MICROSCOPES ‘SUPPLIES ACCESSORIES 
ESCienTiFic INSTRUMENTS 
spencer NEWGUSED Sess finaceDIcat 
BOUGHT SOLD EXCHANGED REPAIRED 
Send for FREE LIST 7 
NATIONAL SCIENTIF Ie INSTRUMENT CO 1194 


MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 

SINGLES, Chev, V3, Plymouth, 
Steels $5.50, Aluminum $6.50, 
Ghry., Olds. Buics, whe, 3 
$7.50, Aluminum $8.30, V8 
MERCURY DUALS, Steel $17.50, 
Alumina 32000" Abminems 
Wile of your ear 


DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 5. WESTERN AVE., (0S ANGELES 44, CALIF 
ful pet is world's most fasci- 


CHOW PUPS iipeire: ‘pofeabie bobby. 


PE DIG BE E BD Sell pips $30 up. Stars home 
Kennel. Low upkeep, big returns.’ We start you. Write 
EVENINGSHADE KENNELS, Box 8-3, Helotes,  Texos 


START YOUR OWN, PHOTO COPY BUSINESS! 


wo Scena Shote pagpuets Goma 


Become a Doctor of PSYCHOLOGY 


Nin te degree of Pa, each the sere of saatetmest, 
eal ofren xoeence the ferlation otra "Shartered 
ig tor Fit took, "COLLEGE OF 
UniVensats TRUTH S159°A Worth Clark at, Cease: 


Raising world’s most beauti- 


HOW TO CUT RAFTERS 


ily the teas 
Quickly! 

Neeps others olf 
for Days. 


Pulvex else comes with ROTENONE 


WAR BARGAINS in 
LENSES and PRISMS 


ASSEMBLE YOUR OWN BINOCULARS! 


Complete Optics! Complete Metal Parts! 
fave More Than 4 Negular Cost 


ARMY’S 7x50 
BINOCULARS 


Here's an unusual opportualty 
‘Binocus 


=. 


plete sets of Optics and Metal 
Barts “for “the Army's) Mci8 
T°x"50 ‘Binoculars (M-16 1s 


METAL PARTS—Set includes all Metal Parts—completely fn. 
Ished—for assembly of 7/x $0 Binoculars, No machinin 
have been factory hinged ‘and covered, “A 
‘case is included with each got of 
Metal’ Parts: 
‘Stock £824-N . .. 7 x 50 Motal Parts 
OPTICS—Set includes ail Lenses and Prisms you need for 
Sembling 7x 30 Binoculars. These Optice are In excellent con 
Sitlon—perrect or near periect-and have now low reflection 


535.00 Postpaid 


-7250 


ARMY’S 6x30 BINOCULARS 


COMPLETE OPTICS & METAL PARTS—Modal 


feady” for assem 
Factory’ Job costing” $102" to'§120. The Opticy a 
Derfect Of near-perfect. condition. Have, new low rel 
Roating. ‘Metal Parts are new and perfect, all com: 
Tequired. ‘Bodies. factor 
Gompiete assembly’ instructions inch 


Total saa.o0 
PARTS ONLY—Model M-13A1, 6 x 30 
fo Optics. Same Metal Parts ax described for Stoc 
Stock s032-N—6 x 30 Metal Parts. 
OPTICS FOR 6 x 30 BINOCULARS (No Metal Parts) Slight 
Seconds ‘Cemented and coated. 
Stock 28124-6 
iV you buy both the Binecuer Opies. 
Parts, your purchare becomes subject 
Tex. Be sure fo odd amount covering te 
your order conne! be filled. 

‘and Metal Parts are Available tor Monoculars ('/ 

). For Complete Details, Write for Bulletin £14:N- 

BATTERY COMMANDER'S PERISCOPE With Tripod—6 Powsr 
Instrument. Excellent. condition. Length 27" Inches—diam. 
Wistlnches, Gost Us 8. Govt. abproximaealy $173.00, 
Stock = ‘Audubon 


to your remittance 


MOUNTED KELLWER TELESCOPE EVE PIECE Perfect conted 
{ncOrdnance sealed boxes. FL. 1% inches. Outside din. of 
Steel mount 40 mm, 

Stock Sei00-" $3.15 Postpaid 
35 MM KODACHROME PROJECTING LENS SET—Consiats of 
Ztatomatic Lene for projecting. plus « Condensing Lene and 
Pisce of ent Absorbing Glass with directions 

Stock “F4035-n. ss. 
ScuMIOT OPTICAL ‘SySTEM. ‘Black 
Scigsie" by Sve" bg 


with amazing’ speed 
's tnira-eed' Sniperacope and Signals 
faa Pit 2to" a cue 


2t FOS. Used in avy 


LENS System. Ft 

just right for 35 mim. Projectors) 

dleofimount gt one end £0 min. Length of mount 6a mim 
100 Postpaid 


We hove literally millions of war surplus 
sale at borgein’ prices. Write fer Car 


Satisfaction Guaranteed © OF 
EDMUND SALVAGE COMPANY 
Pr ©. AUDUBON NEW JERSEY 


may 
Tear AQ 


| POPULAR BRANDS 


| «REGENTS 


Mi 
© RALEIGH and others 
FOR 3 
CARTONS 


| $423 


ae ie 
ces 


inimum Order 3 Cartons 


in AIR CONDITIONING 


© Domestic © Commercial © Industrial 


REFRIGERATION 


Service Maintenance Installation 


Write for Detoils 
COMMERCIAL 
TRADES INSTITUTE 
202 Se. 20th St, Birmingham, Alm 


+ = Trainin the Magic City ofthe Souths 


5 Times Closer 
5 Times Larger 


POPULAR 
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[SZa\MM ROM PORTABLE DRAWING 


MACHINES 
for MECHANICS and ENGINEERS 


Make the 
drawings 
you need 
on the 
job! 


Save 
time 
and 

energy 


at Drarrsutens’ Surry Houses 

Do I smell pretty? 

Q-W PINE BAR 
EASILY.Z [pe 

Mait Orden Size $1.00 SENT PosTPAID 


on WarTe 
REMOVES 
Q-W Laporatonies, PLAINFIELD, N. J., DEPT. 9 


DRAFTO CORPORATION, Cochranton, Pa, 
DOG ODOR 
{SUCCESS WITH DOGS" FREE BOOK INCLUDED WITH ORDER 


Opportunity Knocks 


\GNED 


‘Cxrauoa. 
‘SPORTS, INC. (Mfrs.) 5501 Broadway, met 55, $-5, cheap 4,8 


CONFIDENTIAL LOAN SERVICE 
Borrow $50 to $300" 


roatter where 


Test O Lite ion 


- LOCATES TROUBLE 
INSTANTLY in electric cie- 


culty, foes, cut-outs, me- 


@ Puts “FinceR 
TROUBLE SPOT-- QUICKLY 


AMAZING OFFERS! 


INVENTOR 
+ EXPE 
SURPLUS B-29 PEDESTAL 
GUN-SIGHTS 


‘weight 50'Toa, Cost U.8. Governe 
‘ment over $2,000. You pay only 
‘$39.50, Cash with order, No COD, 


27-VOLT DC MOTOR 


“BACHMAN'S 1S AMAZING" ~ 


23:31 Herman St. Department C__Rochester 5, N. Ye 


AND INVENTIONS WANTED 


IDEAS’ 


MASTERFOI 


SLO I 


COMPRESSED AIR INSTANTL 


LY, “Anywhere 


IDEAL FOR AUTO®HOME APPLIANCE@FARM REPAIRS $ 


[oS 


See GRE reiterate 
DYNAMIC WELDER CO.,13 East 23rd St, SD, Chicago i 


Get one 
for your 


Boy 


The Sensational Inland 


TRACTALL 


The Greatest thing on wheels 
for Boys and Girls 4 to 8 


At kes a boy happy, wseful and 
Teaches ‘hin to do things 
SOLD DIRECT FROM FACTORY 
In no. oth 
Sent Expres 


TNLAND MFG. CORP. 


158-164 ELLICOTT ST. 
Buffalo 3, N.Y. Dept. No. B 


ONE & TWO MAN 


RUBBER BOATS 


jew Aviator’s Model 
t Direct from Gov't 
SURPLUS 


Brightyellowcolor. 
Eaail by 


16° 
Complete with Repair Kit and Hond Paddles 
EDWARD LAWRENCE CO., INC. wew'tome t3""A: v. 


SENSATIONAL BARGAIN OFFERS 
LOTS OF NOISE AND BEAUTY 


AIRE! WORKS * 


Bom 
Boise and beauty pieces! 3. 


$9.95 VALUE FOR ONLY 


Think of It! Glant assortment... 241 pleces for mal 
1 


phenomenal low price of $4.98! You gave 50% 


OTHER AMAZING BARGAINS! WRITE TODAY! FREE * 


F.0.8. FT. WORTH. NO.C.O.D. SALES. WRITE DEFT. F. CATALOG 


STARS & STRIPES FIREWORKS C0. r.ro%ee. 


Sf REFRIGERATION 
ano AIR-CONDITIONING 


Build your furure in fast 
‘indus. 


Seyi od vitae, and 


Hligibe 


Bea erie 


Comping Supolies 
429 Morket Street 


Youngstown, Ohio 


i} Wew. Scientific Drinking Bird 


4 
PLASTIC HOMES enter Suara 


ACTORY REJECTS 
(UNPOLISHED) 


FULL SIZED PIPES OF GENUINE 
IMPORTED BRIAR 


SELL FLUORESCENT 
SEND FOR FIXTURES 


BIG FREE stim 
MONEY MAKING KIT | 


NO_ EXPERIENCE 


NECESSARY—WE SHOW YoU HOW! 


eam opportunity to Pecore 


NATIONAL LIGHTING PRODUCTS, 
4217 West Horrison St., Chicage 74 | 


‘These pipes of genuine Imported bricr were token 
Dut of Te factory production line of $3.90 to $5.00 
isiore inal smoothing and polishing due to de- 
impatt thelr smoking quality 

z Grill the delecte. with wood 
‘smooth and polish. Limi supply. Act 


5 NEW YORK CITY STORES 
10 E. 45th ST. 2. Sit ST. # 
vy 73 Nassau cor, 


OSCEOLA 


ARTHRITIS SANATORIUM 


DAYTONA BEACH, FLORIDA 
In Lhe Ideal year around climate our staff of Dectors make 
compre search for the body dysfunction 
Fhsumatold disease. Alt diagnostic ndings are correlated 
‘and treatment is appiled accordingly. 
Write for free booklet 


Dept. 6, Dr. C.K. Heberle, Daytona Beach, Florida 


BUILD YOUR OWN ZEOLITE 


| WATER SOFTENER 


Save up to 50%. Poys for Itself. Fun to build. Only 
‘All materiols available. Send 


BOX 2732S LAR MFG, CO, MIRNEAPOLIS 7, MINK, 


LOOKING FOR SOMETHING? 


Why g0 erasy? Wewll nd it for raat Save your valuable 
Tor Just #11 We sdvioe, locate, euarantee out 


Say You Saw 
It In Popular Science 


COMB- A-TRIM 


THE NEW QUICK TRIMMER 


Something New! Trim your hair with- 
‘ut any experience. It's easy! The 
‘excess hair comes ‘off smoothly and 
easily by fast pulling trimmer through 


Three month to three yeors ot @ 
iretch with we ‘ef 
instontty, ond 


b=. - 
DOLLAR D ' 

). Box 26, Morris Heights Station, New York 53,N.Y. 
| Enclosed find check (J, money order (1, for which send § 
pa ot 1-00 each. Check ele desi. | 
1 


PRESTO) mist tice 


Gar Owners! Meet Master Glase—the sensationally diferent 
Taster for sed cara! Not a wax —not anol! polos 
not a paint! —not 

MASTER GLAZE 


“smears” over the surface. 


New! Easy-to-Use Invention 


TRIMSs” HAIR Combs 
tS fe) 


“KLAN 
HAIREU 
COVERCALE 


Keeps Cot hair 
Of Clothes Bodie 


‘Testo tate Dope Tosa, D0 Veney far 


POPULAR 
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iff] Start Your vn BUSINESS 


Molding Toys and Novelties 
* A Mowe Spare Time 


Now anyone can be an expert molder! Mold Art Kit 


MOLD ART (Rubber-For-Molds, Inc.) 
Dept. 49-€, G044 North Avendale Ave, 
Chieage 3, ulnate 


‘or bolts te bench, Porms 
‘rimoein sect metal 


FOR JUVENILE AND 
INDUSTRIAL USE 
LER'S. Qh INVITED. 


vars SUIT YOURS 2.5, 


ig eel deo of PUTING eae 
& eet card talle YOU 


WAR SURPLUS BARGAINS! 


5 pe alae es ron 
AERO INSTRUMENT COMPANY, Mu: 


NO EXTRA COST 


thoro-hleen 


‘AIR COOLED ALUMINUM PIPE WITH INNER AND 
OUTER BOWLS OF GENUINE IMPORTED BRIAR 
‘Atk Your Deoler for the Genvine Th 


BY MAIL in 


eee 


FRANKLIN CREDIT SCHOOL 
Dent. 998 ROANOKE 7, VIRGINIA 


‘2 INTERCHANGEABLE SCREW-ON BOWLS ] 
FEATHERLIGHT © ALL PARTS REPLACEABLE | 
| INSIDE FILTERS —@ SPIC AND SPAN CLEAN 
| NLCANITE ROBBER BIT BEVELLED FoR COMFORT 


| 
(GREENWICH HOUSE CORP. 
939-K 8th AVENUE, N.Y. 19,N-¥, 


Territories Open. Jobber Inquiry 


War Surplus Bargain Special 


Brand New! Vacuum-Air 
HYDRAULIC 


FUEL PUMP 


Original Cost $45.00—Now Only $933.0 


WORTH MANY TIMES THIS LOW PRICE 
USE THEM 
ON 


‘MILKING 
(MACHINES 


compressors Mit 60 i 


VACUUM 
PUMPS 


HYDRAULIC 
SYSTEMS 


MANURE 
LOADERS 


PRESSES, otc. 


|ARDEN TRACTORS 
and MOWERS 


SHAW °* 


Get FREE FOLDER NOW! 


I st 
SHAW MFG. Co. 
8708FrontSt.,Galesbure,Kans. GESPSNo.AthSt.,Columbus,Oblo 


EXCITING 
FILMS 


Thrill audiences at your 
8-16 mm. screenings! 


Breath-snatching Bull- 
i Movie Stunt 
-and-limb ac- 


Death Defying 


GLAMOROUS subject: 
Hing Hollywood's most beaute au 
Models selected by artists as the loveliest in al 
the world in beautiful scenes; sensational dance 


‘or listings of all Exciting Films f 
and this Exclting Fim, send oslye-single do 


now, to 
EXCITING FILMS 
El Centro, Dept. 12, Hollywood, Calif. 


LEARN PIANO 
IN ONLY 10 EASY LESSONS 


FIRST LESSON STARTS YOU PLAYING SONGS 


1071 


TRACY INSTITUTE: or “music, 
54 Wolmehurst Ave 


LOCKSMUAINE.§ peuenina 


mre 6 
aaa ss 
Good News To 


Fistula Suffers 


Interesting FREE BOOK on 
Dangers of Delay 
eae) 


New! 6 in a £1G = SMOKER 


Wirite”Kirmait 


on Fistula, Pites 
lsorder 


ge book 
Telated ailments ‘and colon di 


Mustrated, authentic 40-page 
(Hemormhoids): 


yours FREE. Wete today. Thormty Bute 


‘& Minor Clinte, 
549, 926 McGee St., Kansas Clty, Mo. 


ARMY RADIO PHONES 


2 eo 
CALENDAR 
WATCH 


situs 49.75 


“lel Sad bend 


iit 3 SPORTS WATCHES 3 EE cor 


LOW PRICES 
Ee 


‘onoen Yours Tooay 
COLETTE PRODUCTS CO., otttci?."stth. 


MAKE Six SCREEN PRAM, 


THE ONLY DOWN-ORAFT. CHIMNEY-ACTION LIGHTER 
MADE, DESIGNED EXCLUSIVELY FOR PIPE SMOKERS 


Wake Your 


%, RUBBER ‘MOLDS: 


AT your 
DEALER. 


 WINDPROOF 
TWEGHT 


GLASSES 
BY MAIL 
‘16 Days Trial 
Write Today for Free Catalog. Send no Money. 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SPS, Chicago, Illinois 


WARD-NIMROD C N 
Dept. 36-8, 2968 Jessomine St., Cinti, 25, Ohio 
* 


may 
Year ST 


BOOKS ON APPROVAL 


SEND MO MONEY, Just mail the coupon 
fora "compleze fet of, Six Big Auto 
Boots, ork Bai 


—— 
Get Started 
NOW cn 


EXPERIENCE WHILE 


‘LEARNING 


JSR Pepe eitertend atolls tor Bradines | 


POPULAR 
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y 
" 
& = TWILL TRAIN YOU 
— AT HOME UNTIL 
Xl YOu GET A 
—<~ GOOD PAY JOB! 


er 
= === Mail COUPON FOR VITAL FACTS 
——= 


pets ee 


‘ngineer Dobe, iv. 28 Liberty, | 


+ Age. 


REFRIGERATION 


AND AIR CONDITIONING 


PERSONAL SUCCESS and 


EXTENSION SCHOOL OF LAW 
8, 46 N: Michigan Avecs Chicago 41, til, 


| 
| 
1 


of 
PARISIAN ART STUDIOS, Dept. PS 
545 Sth Avenue New York, N. Ys 


Ball-Bearing | 


SPEED WHEELS— | 


with semi-pneumatic Tires 


12” x 1.75” wheel....$3.25 
10” 75” wheel....$2.75 


x 2” wheel..........$2.00 

Be a 2a ener cies baa 

i Week 
¢ —AXLES— 


24” Steel axle............75¢ | 


RUNNING 
HOT WATER 
/NSTANTLys 


From 
Your 
Cold 
Water 
Be Faucet 


with 
ROLEY Instant Hot Water Heater 


—Solid Tire WHEELS— 

prompreetiveny 7” wheel ....60€ 
10% required 6” wheel “50e 
with c.0.0/s 4” wheel. 30¢ 
JIM BROWN TOY COMPANY 


1093 Home Ave. Akron 10, Ohio 


MAGIC LIQUID @Gr> 


OLEY SALES CO_,1WC. Wop FET iS Somes S_Mew York 7, KV. | a 


1 
and 


METALLIZE 


tal SHOES 


EACH CARD GOLD STAMPED WITH 
YOUR MAME OR INITIALS. 


\ $7.00 
Per Deck 


6 daces: $5.00 


Postal 


Here is a new idea in games and gifte—your 
name or initials gold-stamped on each card of 
that PERSONAL TOUCH! 
Each deck attractively boxed and mailed to you 
promptly upon receipt of order. 
ORDER TODAY! Limit name to 20 letters) 


for men ond 
women. Sweep second 
nd unbreakable crys 
nw no money, wear af ou 


[WERBERT CO., 143 Am. Red Cross Bidg., Detrolt 1, Mich. 
a Please mail. 

laying cards, personalized as follows: 

Mait Te: 


e ond 10% Fed. Tox 


TECHNOS WATCH CO. vePr.£ 
556 BROAD ST., NEWARK 2, NEW JERSEY 


HUNDREDS OF THOUSANDS OF MEN i 


Make 
This Test 
“The Secrot of the 


locking Hands 


INTRODUCTORY TEN-DAY TRIAL OFFER 


WARD GREEN co.. DEPT. 7-915 
TS"West syrM STREET, NEW YORK 19, 6. ¥. 
[Send me the “COMMANDER” for ten days Toal. 1 wil 
Ot fated, after nearing fe ten days, F fay potarn ft 
[tha the purchase ‘price will be promptly refunded. 


My waist measure Is....++++-My Belght Is......00+ 
NAME ...see00 


ADDRESS 


erry. STATE. 
D,Check here if you enclose $2.98 


Willipay postage charts. 


POPULAs 
60 Science” 


FEEL BETTER, LOOK YOUNGER 


wth COMMANDER 


The Amazing New Abdominal Supporter 


Yes, instantly. you. too, can begin to feel ALIVE... . 
ON TOP OF THE WORLD by joining the Parade of 
Men who are marching up the highway of happier 
living with the COMMANDER, the amazing new 
Men's Abdominal Supporter, 


GET “IN SHAPE” INSTANTLY 
AND ENJOY A HAPPY STREAMLINED APPEARANCE 
‘The COMMANDER presents the exclusively designed 
“INTERLOCKING HANDS" principle for extra sup: 
port where you need It most. It flattens the burden- 
Some sagging corporation" and restores to the body 
the zestful invigorating feeling that comes with firm, 
re “bay window" control. Order this new belt to- 
day and begin enjoying the pleasure of feeling "in 
shape" at once. 


BREATHE EASIER—TAKE WEIGHT OFF TIRED FEET 
‘The helpful uplifting EXTRA SUPPORTING power 

MMANDER firmly supports abdominal sag. 
fant you pull on the belt you breathe easier... 
your wind is longer . . . you feel better! 


YOUR BACK IS BRACED— 
YOUR CLOTHES FIT BETTER—YOU APPE: 


TALLER 


‘The COMMA. your figure . . . you look 
and feel slimmer ft you better, Your 
friends will notice the improvement immediately, 


COMMANDER IS NEW AND MODERNE 

‘The absence of gouging steel ribs, dangling buckles 
and bothersome laces will prove a joy. COMMANDER 
has a real man's jock type pouch. IT GIVES GENU- 
INE MALE PROTECTION, Try this amazing new 
belt with full confidence . . . and at our risk. SEND 
FOR IT NOW! 


ce and to left re Just @ Soe of the many unsolicited 
ats forthe Commonder that wr recite Tepur 


erty Oriotnale of thee and ‘ethers re on ‘le, 


FREE 


10 DAY TRIAL! 


Classified Ads only 60c per word per insertion, payable in advance, Minimum 
ad 10 words. To be included in June issue copy should be in our office by 
‘April 28th. June issue on sole June Ist. 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 


i ‘AUTOMOBILES 


“CUSTOM-Styling” manual — Baally 
make car look. Hollywoodized, Custom 
‘ltra-beautifalt ‘simplined 


Bai eadimes it "Pree literature, write 
erat flip ‘Great. Northern 
‘Chicago 4, Hlinols. 


eee 
an 
Peg cred 
Ee Seca BASSE ae 
= 


eatints arts buying guige, ete. 
pee aber ai oe fas. 


AQMILLES for, mast ail care “Meyers 


we Be Tp pe trom ‘Auto Parts, 620 Dryades, New Orleans, La, 
Ses, Cakinnd Oly, tna YMERTONE Twin Muffler Sets. beau- 

GUSTOMIZE your automobie Tiwirated with necessary welded 
new reatyine Gea, instructions specie pipes, E-Z installation. Pord V-8, $30.00 


Sheedewivels Box” 1-0, "Arcadia. Cali 


MAKE your Ford “fast oy “details, 
maphs. How. to construct 130" mph 


ee 
ghee Ret ai ae 
TPE dss Glens 


fers, Single or twin mullers” for all ears 
Fleed complete VO"s $22.00, Six y= 
inde 436 09 La 


Go, #58 Bast 68 St, “Chicago, 


RAC.NG Equipment. Cylinder Heads 
wilh Sots of Daal leniton. ‘Gamahaft 
frog “catushaits “duplicated. Dual 
Manifo.s. 80" degree 60.8. Crankahatte, 
Waeeis, exc. scnepper Manufacturing Co, 
S008 sheg.ieny, Tulsa. 4. Okla. 


See aly Say na 


gran toseee Porta, fi 
BER aS white nse e 


MOTORACES, new 
gulggiocine tnetads 100 vice fanous 
ee Det ipSsir Stas Ww: Pico 'tes aa- 
Sr 


Bor 2102, St. Paul 1. Minn: 
CARBURETOR repair kits. gauket sets 

ecdie and seat assemblies fox nowt pop 

iar carburetors. State 3 

Buretor Service, 600 

30. Mich. 


may 
‘947 GI 


p Re SCIENCE OPPORTUNITIES K 


AUTO TRAILERS 


BUILD your own Trailer! Save Money! 
Have every feature you want! Plans (or 


$258, Wausau, ‘Wisconsin. 


TRAILER Travel Monthly Magazine, 
Puant City 8, Fla, Twelve issues $1. Sam 
ibe 


MOTORCYCLES, BICYCLES, 
SUPPLIES. 

TARGE stock indian parts. Expert mo- 
tor rebullaing. New and rebuilt Chie! Mo- 
{orcyele, motors ‘only. Indian Motorcycle 
Bales, Kansas City 1, Mo, 


‘WHEELS, Tires, Tubes for Motor Scoot- 


MOTORCYCLE Ulusiraies Magazine. 
00 year. “Anniversary Ealition fegturing 
‘Star Movoreye is Se. “Tuzaes 


ELECTRIC Pencil: Wri ave 
Meise Gh Paonia Bees Ste Sate 


Dinson nlontown. Fe 


rolts’ ess te Ear ioc 
tions 


Eestione SRianes Wad elahiand Bile: 
Sarah's reine 

TLAMPS—all_parta to Bald 

gaitiog “ie iyo" Lampe, “b0i6 “Clarks 


Chicago 40 


HARLEY ingle motareyce $00.0. Har. 
ley twin 60 plate. Moxorscooters 
oo “ip, tataust ‘care $1008, Up mator~ 


MOTOR, Seogters. icrs 
Best nts. 2129 W. Pico. Los Angeles ©. Cal. 


le engines. 120 
Wallon. Dirse. for catalog, Climer, 


ea ee a th 
oe ae 
By IS es Bi 


sdk volts, ab evelee *#10°29 per 
"A: Weber 80h Male tetaney, 


WASHING Machi 
Northeast Burner. 1336 


40 WELDING, SOLDERING 


MYRTLEWOOD Lumber 60: Bd. FL. for 
gurning or Furniture. Box 1+ Agate Beach, 


= 


ONE Neteller EA 
a deat Galatia at 
GLAS oe tala 

: = 


7 
ia Important ‘Write Matihews Mi 
Soe eal = 


For Aviation, Mechanics Hi 
‘school 


‘ELECTRICAL. 


ELECTRIC, Penell rite ce 
metals, ode BL.sori0 volt 
Bocel 42.00, 


gone ee industtiee, Dept 


$65-¥ Einmuret, Thimots. 


BEAUTIFUL new bicycles also tricycies 
ilies al gis, “Reduceg price list free 
Russ’ Cycle Co, 3000 B. Broadway. Cni- 
cago 

POPULAR 
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‘QUARANTEED 20 to 160 amperes output 
welder. ser 1/16" 0, 3/16 rode, with 


Femlcte suppies 9135.00 ew, near 
& ito Me 


ners $38.00 10 


ere fest 
oe, sacred Ctertiste wile 
lana’ 6. Oregon. 


MACHINERY, TOOLS, 
SUPPLIES 


el logis for machine 


Engineering, 
‘Anecles 36. 

‘SHEBEL Sux Fier. G58, 
ree trial. Circular’ 0A 
Milwaukee 


Fes alsa 
‘So ind Bh 
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SOCKET. Wrench Sets—9/32-t5-11/16- 
13/1e-1/6-15/16 3-and 10 inch extension 
High speed handle $4.30, "A. Priedma, 
1910 N, Poinsettia, Hollywood, Call. 


ist price $12.00, 
rice $2.60." 25 thatched pairs: $0 ear 
Includes larger gears, also seta of ‘wor 
(fears. List ‘price 430,00, our price $3.00, 
Limited quantity: ‘Oraer now.” Write for 
‘Our ulletins on bail bearings, vectiers. 


ELECTRIC Motors 110 Volt AC-DO 1 
arsepower 9000 P.M. (Reconditioned) 
Marvelous. Value $6.80, Limited Quantity 
Price. 1304 Fulton Avenue, Bronx 56, 
po Eo Naaalibascastiecnet eer ated 

WINDING Data. listing 228 motors. sin 
Mag, eee phage SE ot soto bate, 


Sox “Tein “anaas Cry 


matic Laue Send pencil sketch Yor ‘price 
delivery. Gi. Keller Compaty, Bal> 


WORK wanted for hand Turretiathes 
Glenbern Siachine Co 


lines with direct reading 
Bree thera Storr. 


Sratts Heating Elements "Welsh 
nee sea 
Prices, Gene Vacuum 


feu eae 
Rare es Be 
or Paris's & 


Surplus, Machines, Tool 
erature, “Wayne” Rnginsering, 
Greenville 2, Ohl. 


a BATTERIES, 
GENERATORS, ETO. 


MIDGET Magnetic Motor Small Dash- 
light cell operates. Pafts plus Inetructicna 
30e-Eitro. Deer Park NY. 
ie BOATS, oUTHOARD 

‘MOTORS, ETC 


“INBOARD marine motors, conversions, 
supplies” Catalog on Feuest, Stoker Ai: 
fine Supply. Covdwater, Michi 


7 ‘AMERICAN POLICE 
av a1TSU 


m0) 
California, 
; Barbells, 


124 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY 


‘ATTENTION Sportsmen! Go 

sali yours from compte, Saay-couatrue- 
ton * Eits.” iterature, Piay-acks, " Ded- 
ham, Masi 


“KAYAKS, Rowbosia,_Weldwood ready 
gut ite Booklet” Ed" Groot Go, 2163 
Basking ware, N. 


‘CANVAS for boats. Saileioth. wi 
ahtas cement, pela. Baile for 
"alan-Ci 


fanoes. “ete. Catalog 
‘Ghatmbers. New York Cliy. 


er eully with 
aoa 


vase 
ae 

y 
tint 
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55 FIELD GLASSES, 
TELESCOPES, ETC. 


diameter. equatorial 
Planets, stars, $10.75. Wri 
fiasbuh ave.. New York. 


Dept. 168, Columbia, 


FOR Sale: 6 x 30 and 7 x 50 Binocular 
gptlen, ine quailty "Cemented “aoubiets 


Avoptics coated. 6 com 
lets nets Fe So. $12 36 complete set 
‘Optical 


it Your Orders oaay. Mitchel 
Gon, 296 Bast Monroe KizkWood 22 Mo, 


INFRA-RED filters glass 114" (40. mil) 
@iamete® mounted: Suap on binocular of 
Eamern. "$1.00" per_set.” Hoss, Bob West 
Broadway, New "York. N.Y. 


ORKUINE, polaroid easy 214° (72 mi) 


MAKE your own, powerful. eflcient 

astronomical Seip aa 

feivetiona 00x “68 do" obese soos 
Bo "interuetignt aloe tee. Gar) Yemen, 


fanurvili, N. 


a FARMS, 
OTHER REAL ESTATE 


carpe Tan aa 


ards. ‘Pree list and Uterature, Hubbard, 


EGE wtinnesota Ave., Kansas City 4, Kans 


‘MAKE your own efficient compound mi- 
‘Venter and “instructions. 50 


DOGS, BIRDS, 
PETS, RABBITS 


WANT To Be Your Own Boss? A 
farm ip 


ANGORAS, Chinchillas, White Giant 
“pabbitey. 2 


at 
Ruvolis rec! Grinstends, Dept. 16-0" Bas 
‘wardavitle, 


RAISING Rabbite, 
Ferg AN ig ACR od 

a 4 iptive 
mugatine ase. Book and” marasine 
trea Sail 


Siitergviter Pa 


RABBITS for Fun, Food, and Pur. New 
Zealand Wolte breéding. sick, “Easy 10 


‘$250 MONTHLY, Raising Angora Rab- 
pt vParticolars free, White HaBicry, 


byl thelr originator, Free details 
Pearl Ri 


Fas Year 
rer. St 


Apsors Woot Rabbis, very Ess 
‘Dead ey 
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Paice Stare. or Ala ‘Send $1.00: int 
Box 313, New Holstein. Wise 

P Homes, Stock Free 

‘limate. in feaithiul, 

es, re literature, 


a finge, io 
fertiie “benuxit 
‘Write Barnsle 


pas 


‘Arcade. 8-'Y: 


rep iit Daly ce 
‘3° Gheebe. “Broker, 


108 POULTRY AND SUPPLIES 


[RAISE turkers the pew way. write ior 
free" Information explainicg how to make 
1Up to 43000,00 in Four own backyard, ad 
Feu National Turkey institute, Dept 
Columbus, Aeansas 


‘Gui. 
300, Los Angeles 15. Cal, 
Til PROFITABLE OCCUPATIONS 

Bare Big Money. Excel- 


DETECTIVES 
Jest opportunity ‘Belestive Particaiars 
free. Write, Wagoner, P-izs West 80th, 


Gin. 
are 


12 MO 


$40.00 WEEKLY. Made erowing mush 
roomi,” Fresh. Dried “Dotinion, Patent 
BBLS, [ree spawn, North american, 169 
Yoriwe, Terosto, Canada, 


MAKE beautiful, costume Jewelry at 
Bree uhusteatea wholesale catalogue 
shell, metal and” plastic ‘parte contains 

‘rlorida “Supply 


detatied instructions. 
House, 


denton,. ue 


‘CASH in on hard water in your com- 
unity, ‘complete instructions 3100 Mr 
Glevenger. eok2 8. Loot Bival ehicaes 


earned: ‘Use garage or baseiment. success 
ful manufacturer shows you how to 

PB limited capita "Plaaiee Froguetn. Tit 
Cneuna, San ‘Pranciseo 2, C 


START Mack Yara 


cesar Fiat 
Busines much more Profitable {an ‘Ou 
Sena instructions “$1.00, iichland: Gare 


dens, Martin, Tennessee, 
EARN Money At 


More Wilh cd 


eetunitie. 
$Me aIC 


MAKE beautiful mirrors from 


sive ranaon as. "No" seca ei 
regu fis’ Free Tes-€0.. BOX 
‘SE. Wilkes. Barre. Penn 


METALLIZE Baby. thoer 
‘Several’ methods $1.00, 
‘Wilkes "Barre. 


pogo 


SCRAP Metal costing Se pound brings 
Dollars in finished castings. Mnvormation, 
Frits Foundry a Supply. 622'N. Pulten, 
Allentown, Pensa, 


SEA shel Jewel. ep agua 
wer jaklan J, Calf 


Ca 
P.0. Box Toe-RMY. Chicago 00, Til 

MAGAZINES, (back dated)— foreign. do- 
mestie, art ‘booklets, subscrip= 
Tons, pincupe, ete, Catalog Ibe, (refunds 
ed), Cleerone's 063 First ave., New York 
Iilxew York, 

‘BIG Profits Taking Subscriptions For 
gil miagasines, Agentt, Confidential Gata 


ee 
SES Aan 
ae 


Self-tnstruet 
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‘GOOD “Used e 


EDUCATIONAL, Books sold cheaply of 
rented {or small fee. Books bourne. Mon= 
‘y- back quarantes 4000" Bargaing, Catalog 

ses Bought.) Lee Mountain, 
Pin, Alabama, 


ToNATIONAL Geographic Magazine, x8 
sid, "hay Siase: Penodicat Service, "Box 
Satsa, Suaetimire, Penne 


Fofessional magic 
‘mith atest tricks. 
send Se for new cat 


'PREE paren <glalonue Tor afult book 

purers’ Rian’ ox "S34, “Stadlon "Ba 
‘New. York Oly. 

other ae ee 


‘Bookslogues! itirsch, Spring Valley 3, N.Y. 


‘MAGAZINE Export Sales Oo., 2084 First 
Ave Rew York a9, MY.” Over-isue 


Poplar American, Mieuzines, and’ Pocket~ 
te Books "Pasisions 


‘Comic, ‘Se Pie 


- Prices cat 
0 ERE autahat oh att ter Ravan 
‘itoaver: Lor Angeies 5. Call. 


“AUTO. driving | for | learners 
coitrse of fuatruetion,. Bosklet by 
Sel Pata PY 


“Actaal 
role 


‘ADULT sek 8 ering 
sahistrated te, Rogan: toas-se. NYS 


Authentic 
‘ot Seams, 
Tas’ Griswold 


ox liged Prices, 0 yeats hn bial 
ese." Goin Exchange (i), Le" Ray. 


WILL Pay $10.00 each for certain Lin 
goa epee indiantiengs "6.00, lines 
10e"Federal Goin Ex= 


NQRUD Coins 29 aiteren, $1.0. Harry 
ithoie, Box 901d Pitteburan Penne, 


Fats Som Sr ome eng oe 
Approval Accounts, Nassau Hobby Center, 
fieepart. New York. 


"THE True Secret of Ventriloquism, Bree 
booklet. Quackenbuch, Big Pints, NY. 


‘FREE! Stamp and Coin Collector’ 
wees ek Ere Einar 


Catalog of magical app 
for “MAGIC. 18 
Go., 18F West 


READ the Pakir Monthly 
Masicians. Copy 28e. Subscr 
Seatly-RachimnYi¢ Grand. Brooklyn 2.50, 


DIFFERENT Indian Head cents, 
2, rice at fe. Walton, 7 Water, 


JAPA! i invasion “currency, Dutch 
S| pe Meee ae a 
SSR ata te 


asNARISHENG, Quarier (ck and cailoe 
seh Sat Yael ee! 


ADIO-clectronice books supplied 
mail,” Servicing, , troubleshooting, 


fephews, Publ 
Sitect, Brooklyn 2. NY. 

(47 WHOLESALE catalog and Disesiary 
aot Gatahiee Bates, Suongsigesc, indian 


BLECTIIC, Stunts. 130, vote, $1 

catting Bons, Campbell 
TEATS Beelagbe BEST EE 
‘Trick, 10el Postways, ‘Box 845-2, Pallas 

Gelpnia 42, 

BUBBLE Gum: ie brines 25 places and 
sales tee Borelten yet gets 
Pond du ‘Use 


INSTRUCTIONS—219 tricks (ilugtrai- 


3.000 BARGAINS:—Antique Pirearms, 
dian Relic Coins, Minerals, runtioa 
Pistols, Swords. Cartridges, Poss 


ther 

Diterent Indian Cents “41.80. whitsman 
Folders 380" Minimsim Order $1.00" Beebee 
Goin: Go. i140 East era Chcage 3 The 


lin 44, Indiana. ______ | e4)--s0e. Steiner's, 33 Rockwell Road. | 96 OLD STAMPS WANTED 
easy po, TO gee: | Ses ce 
GS hue eho ee |  PETTROGAL TEAR Sat | a Ol Sat Teint Mae 
Hoth Street, NY. . gy mw to ct tampe. a paid" Gestaltan Sta ‘Sept 
ARTIOT'S Paws. Garten mogel i 7 m3 Ra ie 
taking’ ‘poses. me es FE a Srcadway cFimen Sante), Rew York, 
ROH oS Ree Eel | fs Nie Brest: | Tay STAMP COLLECTING 


‘Baker Service, Box 


Sepa ae 
- ‘Spotilent 


ya 
pe ait 


HYPNOTIBM! 25 Lesson, Course, $1.00 
Monarch 30-8 Jefferson, Auburn. New York. 


‘ages. 
Bopulas science, Bee. ef 
ue, New York 10. 8. 


falagnete, four pair 910. Gros #2100 


‘verbal 
_ GUARANTEED a igh 


fe Tet gh 


NOUESALS, oa Dee 1G 
ni HOLS See EES 
BYES fae 

ge fmber Maeeic_ 
ee wes ee 


"AMAZING new book gives instant solu- 
De 


Connecticut, 


|p BRITISH Empire) #6 Dilferent including 
Batum,- Burma, 


Cyprus, Gwallar, 
eye bive Lria, co 


FREP—Canadlan Sets Royal Visit, 
George Vi; George V. Corvnation, Jublies, 
gh, @ geeigral, svplicante,” Enauen, 


Go Worth OF Fun. Qniy ioe 
efenoure hunts bie 


slang arate. cmmemarat 
M6 COIN COLLECTING Sha 
Eining ‘er. ven sor 200 
FREE] Foreign coin, banknote and Com | approval wppiicas 
hing “To Cao | ter, mgr face ak are 
ts. Bend Se itenie, Jamestown 
Sorineteld-Db6 Mass. | J ew York 
5 — Columbus, | _ 50 DIFFERENT including scarce dia 
tone, Stountais, | monéehaped airmail Seta approval serv 
storms | [Se"applicante Avalon Stamp Go" Dept, 
Springieie 


5 ia, 


1 MAGIC TRICKS, PUZZLES, 


Teieks. 


FREE. catalog magic, 3 
schecits, bel Branch, belcrevile, Pens, 


INDIAN eng canis 22 different $1.90. 
sayers, 219 8. Main, Winston Salem, N.C. 


or ‘Goliecting Stamps." National 
Stamp Sales, 216R, West (rd St, New 
‘York 18, Ne 
MAY 
t9az 65 
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ROUND The World Colonies, British, | | FRENCH. FREE! 25 Didferent Poreign, Mostly pi 
gee sith sopra ‘in Stamps, Sar ts sofiaer Aoprovan Surviner, e88 Batt 1, 


ABSOLUTELY Presi Seaice aipoat 
siaimp Ceuarantced gemuineCetalog Price 
eee free sigspe gies 
Sith Gur valuable publications He. Hare 


Ee S NP Saou lag” Botlon i, 
Mat 

oe Gina Hides Groaiins og | “a pirvenanT'.& Over @ Youn 0, 
ge PS Eis Eas | RACER PB Se SO 


Collecting stam 
huehill at Atlant 


chaterring 
fe Conference: | pMAGNIFTING, Glass — itty diferent 
‘Approvals Buchanan, 301 East 23rd, 


only 10c! Onrcelon Stal 
‘Hox 818,” Calais, Male. 


Pe eae ge |S LAPPINE era = 

li Bane "Ear i wi 

Ibi Aopten avmad ak | ll RTO, Seen eT 
nai 


my 
rE, $08, (can) ne 
Box 


Witter Masel 14 


“PINE, Approvals, frei er ditarent. 8 Sr 
ra, Pera a sath, obemin Stim ‘Serva Be: ar ene 

Bi, refer and Til send their stamps. | hemia. W. ¥- Seri Be: | oxtpener, Wakeman ave, Newark 
oh Skinner, 438 Lacast, Long Beach | co REDWIDE, Diterent;_ 29:38, 309- 

eee | Rhodesian Di-colered Waterfan; | £06,,1000-61.50. Beacon fnles, Maynard 3, 

yr Price i. Send Fou= alvadot nro: aneeshatti 

sage, Btate Stamp Corp. 1225 Park Bice 

Ptianurah 32" Penna 


Woe. Tunis And 
Newark §, Nd 


U. 8. Price list postage 3c. M. 
W335 Sth Ave.. Pitioburgh 22. Pa 
FREE) Nogro Triangle; ‘Turks Talanas 

oh Bia nea Paletine: 


a iath a Map, 


"G4 PA aoe ya 
sake a 
a 


Belmont ‘Stamoce. "Washington . | CUBA'S Latest Retirement Set show 
‘pension 


‘Gompeny. Drawer bmp or ‘Siners, 
- | spending ec ily $0, Imperi, Box 


‘ALL, different 100 5¢, 390 400,300 000. 
1060"¥a'0o“Leventinal a1 Ladayette Ave: 
Brooke 21" 8¥ 


REE! Tiny Chinese “Midget” War set ag 
Approvals Seminal iampa Pree to 
in Ba “Gone Box 


9 aitierent UNITED STATES. 730 
‘Shue: 89 aiferent U. nein TED, STATE Pode 


newt 


imerested ta Cnited States or forcien | , MTS51OR Mixture 900 stamps 26e. Qar~ 


“UNITED STATES Approvals Largest 
ratictisa. americas lowert selling Dries 
20,000 DIFFERENT 1c-t0 each Gordon | Swe Company. Atbany 3. N.Y.“ 


pili, Bar une uassietat SOW | "rovommal, rece Palopine Re 
ae Pasay Amro tata, i | Hea, ase ve Poe 
ian Gronbere. Box Sis, Pailaciphia i, Ps. | proval “applicant. Biot aie 
eG, Bele aCe iad We, | sabia Sood Biel, Rpurines sit See: ae RR Fst mane a 
Pie a oa | ass Me: | Pee ae oe ee 
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arpa revolvers, 


UNUSUAL! 25 unusual, mint stamps 
oe {0° approval applicants. Saaibys 
Bramap Go.” wow 608. Law Angeles 23. Cal 
FREE Unusual, Tialian Social Republic 
et with Approvals Want tists Filled at 
Lowest Prices! Home Hot y-Crait. 3322 
Decatur. Phil 


oe 20 diferent, including wev- 
eral 


recent. commemoratives. Only 


Toe 
Wollaston’ Stamps,” Wols 


Gidfereat stamps 


ANTIQUE-modern pistols, 
words, “daggers, “armor. 174 
frated™ catalog Soc, Hobert Abels, 
Leringisn Avenue, New York 2 


4 FINE ancient arrowheads $1.00, Stone 
Faplahawe 10, “lst tree, Lear’, Box 
300; Galveston. Tex 


RS OMINERAIS £ PRECIOUS 
STONES 


TAPICROD. 8 
ogi OER, Se SPE 
Ee aay 
eee 
ghee Lats BPA 
oa 
RRO Et OR RM 
ae 
eed 
pane els 
HOI ai 
oe are 


FREE Vatican Cardinal set five values 
to" approval applicants.” Wesken. Stamp 
Company, Box 06H, Queens Village, N. ¥- 

A ROLIVIg Muse set, Greek Orcupation of 


ih, Air tail Dacket, Free to approval 
foo tity, Micahten bie "En 


“CHINA 20 Colorful Historical Stamps 
406 wits approvals. Gotline. 7k Coleridge, 
‘San Francisco 10, Cali, 


DIFFERENT Switzerland Ge with 
uct, er Approvns, Cartolt', 431-68. 
Hoover. Loe Angeles 37, Calif, 


SEREE!, Western Hemisph 


racket 
"Sune, oof "Wehblag. Ba: 


SCARCE U.S. Stamps Nearly 100 Yea: 
‘old. i603 Commemorative. 45-810 stamps 


serious approval applicants. Metropoilt 
1s0'Nasnau New York 


300 COMMEMORATIVES. Pictorials. 
he uu uptise pocket 1.00, Sesneider 


Siow 1bia: Chicago 
2000 MIXED U.S. $00; $000. $2.00. 
Kaye. Beaumont. Spree ass 


rae ASE 
Phitatesic Cornet. 119 Stratford Rd 


bit 
SPECTACULAR Beginner's Packet. B 


sutolatd “Newlounaland’- Kathisl= Pits 
colent“paitande-~Bbodeian Commeme- 
ratives—‘Trlangie. Ever roe 
tis. Roynt. Box 531-8. Waterbury. Goun 

109 DIFFERENT 10e with Approvals. 
sacobsen. 39 Nagle Ave.” New Work “34 
BRAZIL Diamond Shaped Set 10e. with 
approvals: Vargo Seampe, 60s bouth Falr~ 
ela ‘chicaro 29. Ti 


$27.00 CHINESE Airmail and 30 others 
gproval, sppiicangs. -Barmiaster, 
‘Dos angeles 33. 


MIXED US. $2.00 postpaid. good 
ke lice wats “2140 RWW. Wash 


(nite, MEXED, 106! stra. China, Be 
‘Vine Sark Mixtures, Prom "Many 
Yands. (One (o's Customer) Approvals in 
cluded. “Limited” supply so write today! 

‘Brady. Cheswick, Penna. 


“GENUINE Arisong Bibles (Gargea) 
Send quarter fo ineral Speck: 
mens Company. ‘Bar 265i. Phoenix. Arie 


OBSIDIAN sinall stones 80c, large $1.00, 
rod aad bea io er ous ts 
fige. “Charles ‘Rich Jackson, 
‘Wyoming 


GEMS, precious and semi-precious, all 
chine irom workd'wide sources, eal dl- 
fe, greviend, ave “mone. 
Toe Hill Go. Re 


‘Herber. "1300" Hicks, 


pdr oo teorted #2455 80 late cata SED 
Svat, Hotiand bulidie, Bt Lous 1 Mo. 


giGRUSED Match Deok Cavers 
Plath 


a 
gilferent Covers 


“GEM Cutting" interesting Hobby. in- 
‘One’ Dole 


surdetive “ltustrated. Booklet 


Box 
“SWAPPER? Collector? Send 25¢ for 
sample cops. ~Hobbrewap Goutacta.” 1336 
South. ith," Omaha 8, Nestasks, 


LEATHERWORKER S 


St Oatland 7. Call 

MILITARY Insignia: Metal Regimental 
Grests: 12) assorted Oftcer insignia $1: 
oot Coulectors Items. Send 250 for Sample 
Greec, Catalgeus. Basee Company. S001- 
Ith‘ Ave. Brookiyn, 


5 ANTIQUES, RELICS, 
INDIAN GOODS 


WAR point, scraper Lists 5c. Wil- 
Mams. 408 S. Monroe. Greet Bay. Wise. 


CAMERAS, 
PHOTO SUPPLIES, 


CASH! Spot cash for cameras lenses, 
binoculars, movie "and. Stil equipment 


Send full’ description. for. prompt cash 
offer. Over 38 years of dependability, Hash 
Gamera" Co Bent” Se." W, Madton 


eer ae eS, ES 
canton, Ohiowlists hundreds of War-Bar: 


cur 
Gamera Go, Devt, S110 W. Madison St 
‘Chicago 2 a bi 


PHOTOGRAPHY for pleasire or proft, 
eaten ao home Practical baie train. 
Lone establahieg selvool, Write for book 
ieee Brig, eee ine 
ick ee 74d, Chicnae 

INPRA-RED filters, glass 114° (40 will) 
diameter mounted Shap on “camera” ot 
pibocplae. $100 eget, gas. Beh West 
roadway. ‘New Yorks 

Tren COPY. Grose Tocarng 
stinchitent for Teles. ‘Contax Argun 


eles. California 


COMPLETE camera, repair, service, w 
‘tak Northwest ‘Camern: Repair 
ene. ‘Minneapolis 3. nina,” —__ 


‘CAMERAS—movie projectors —enlargers 
Sree catalog ‘Cavaiier Camera, 1822 Cone 
ter: Pittsburgh 19, Pa. 


ART Studies of Hollywood's miost beac 
uit mogels!" 350 masterpieces of the fe 
Eiltee or projector viewer” 10 (or 6200, 
foot for fob 683 im Fine Crain: Reva 
3100, Yoo tor ab'00. “alr 
Exatt! 1302 Broadway. Bar 


MICRO 16. New sensational pocket pre 
cision camera. Zaxdty. prints. Smaller 
than packawe cigarettes, $28.95" postpald. 
Clymer Motors. Dept. 8-528. 3125 'W. 

Eon Angeles 6. 


200 POWER tclephoio camer casi 
mide. [Shjecte, mile "away hatonraph 


lowe up. teh Tene "and Instr 
‘Son, Thatrvetlons alone’ tbe" Cart Jamer, 
Manorville NF. 
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Midweat Photo, Janesville 1, Wis, 


BIGGEST, $1.00 value in. 25 MAE Anish 


SENSATIONAL Introductory Offer Rend 
“and Je. We'll 


ope 
nig Se." gr lant 
rade Reprints frm mega 


PHOTOGRAPHY for pleasure or proat. 
eaten ab hoite  Bracigal hase raining 


ean “Genoot 
13is Megan, Dept. 1732, theta 


PHOTO copied. 25 prints $1.. Suburban, 
1410-§ Bond. Rockford. muinols. 


SEND stamp for 1mm. Sram ists, Ster- 
ling’s. 679 Northampton, Easton, ‘Penna, 


YOUR photorraph reproduced. enlarged 
or restored Write for details. Promenade 
Photos. Cooper Station. Box 196-W.1¥ 3 


ROLE developed and 8 prints 30e. Over~ 
night Service, Pree Mailers. Tricriex Photo 
Service, Box 375, San. Prancisco, Calif 


‘@ BEAUTIFUL Double Size pictures and 
roll ‘developed 302 8 hour service, Free 
Mauers Pacite Photo Service, Box 606, 
‘San Prancisco, Calif. 


90 MOTION PICTURES. 
EQUIPMENT 


HOLENWOOD Films! Sample and cata- 
log Oe. Stove, Luneburg 10. Mass. 


SOUND 


ture. i Sllent-Soand, 
Many dim’ bargains. Dig! flustraced 1847 
fatalog. ‘sample-dime,” Andet, Box @20- 


NG. Phiuadetphia 38, Pa 


sahGoietnty, 12 Free Dering 
et Plime, 142 ‘New Lots, Brookiva 4, 


Postpaid? Catalog.” ESOS, 820-4, 
| auth, Kansas City 2. Missour. 


Yémm MOTOR Driven Propectors 616.00 
—UpiBeleo Products, Denvers, Maas, 


REPRINTS $100, 8, pew, rolls 13 


20 
10," 120620, eee 


UNLAROEMENTS 9 x 7—10c1 8 = J0— 
ase! Rational lisa Service. 3111 West Tus 
Gazawas, Canton. Ohio. cf 

HEAUTIFUL. enlargement from each 
plctite on roll age: Gut ate Protos, eat 
“Sunes. Wis 


re Sai pri Sam a pes 
oa ton ze. Twenty ‘ive pears of satisied 
fomets ir sevice. Lens “Phot 


Fans, 
saree "Bramed LP ixkion 
vi 

pot Be ana 
galareemente 


Seats We" Youne bats Service 45:0 A= 
Sapa 

4, ACTUAL Photoeiaphs tis. Boor Sei 
wiptyenents fekone.tim Ralerged 
Eales Sie Ghotseranhe 7100 Phase 
Stookiya Sorne Tn 1000 Coney Istana. 

POPULAR 
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LEARN movie projection, management. 
wise catalog, Theatre School, Kare, WY. 


Sant 0. 


Won, Project it free. ‘Send postal card tm 
mediately. Preferred Movies, Hamilton 10, 


‘Mowat how to make agaptet 
vg owt ake adapter 
Jourseit" Bound. ech. "Box 30H, Haye 
‘Wood 28. Catifornin ee 


_ UNUSUAL movie.“Temptation’ featuring 
‘ee ‘modes "100 tom #5. 80 

COD's accepted. Catalog free, 
Fine Arts, Box 2084, o's. Tex 


BEAUTIFUL Kodachrome Slide ~and 
Liste 25e. Slide Supply Service, 3111 West 
‘Tuscarawas. Gunton, Ono. 


RARE #-16mm. Gilent-sou@, Slims 


Movie Catalog: tample im 106. 
cameras, rosectors: Soodwilt" Compan 
Shetsan,” Tennessee i 


JOIN World's lnfwest Movie Society 
pay havantagee. "Detatia ree, anterna: 
Honal ‘Cinematographers. 770. ial 
Biv. Suite ollywood 


Hollywood” iva Sule A aliywood 24. 
Caisloraia. as 


LATEST subject including the sensa- 
REM, ote arias, Anireaars 
Waltz" Complete einm sound 
Droximately 400, “Immediate “ae 

Parade ot Stare" Ay 


Pod 
Film Service, 317 West 96. Rew Yor 19. 


16-3gmm Silent. Sound Alms. = 
tos Beders aso 


8500 So. Taiman. Chicago. 


‘MOVIE Cameras. Projectors. Films Si- 
yent Road Calaiogs oes "nicharaaea. 
Wroming. Pa. 


oP ASSEATING. Home Movies, Pree Cata- 
ois, Box 74-0. Station B, Brookiya 16. 


emer 
Brootayn 31 RY 

weet SE AS Wa Ae 
Eomplete! Case’ 4200. Gatiatnction Guat 


"ims, Box 1081, Detroit 31, nian 


MUSIC. MUSICAL 
INSTRUMENTS: 


-anictint’> Fogg. Olin Milne 935 See 
Daniel atlanta, ga. Ou" Milner, 338 Me- 


STMMEDIATE seusery of Ie sound 
Rischee snd Pictorial “imme soumsie 
ies ior Ang Used 


war, Male ¢ 
nTIANISTS Popular, Munle Ghord Chart: 


CHORD Chart: (368 
poser chotay a. Ca 
Station A. Brook 


er Pa 
13,00 per 100. Olln Milner” 336 Me 
Sk Atianta: On. 


alr ela 
Pei ox 1 
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1 SONG WRITERS 


POEMS Wanted to be set to music. Free 
examination. "Send. poems. MeNell.” Mase 
ter of Music, 910-PS, 8. Alexandria. Los 
‘Angeles, California 


(oliywood 28. Cal 


seh QEMS_ Wanted For Musical Setting. 


sm for. immediate consideration 
far Music” Masters, 64 Bexcor 
ton. 


SONGWRITERS Protect your 
the facts rat. Pree’ book! 
‘offer, Bong Bervice, 331-3 We 


PORMS wanted for musical geting: Send 
‘Poem for tamediate consideration. Hat 
Service 620 Manhattan Digg. Milwaukee, 


‘vonegs. Get 
eefactive 
ied 


Sena, _ Oulstanding Honest, 
USL Sue ome ie meeotin 


“FOEMS Wanted for new songs Send 


Rei for free examitacony ect at 
Bulging, Portiand, Oregon," Tee 


Yor Salem. Indiana’ 


Severiy Hits, Cait, °° 


‘CATCHY Melodies, Arrangements Writ 

N7 Penh. St.. Har Pe 

ADIOS, SUPPLIES & 
SQUIPMENT 


Jour, Aegertipe Yor si001'e res | now 
Tipe Yor s1.00 1've re= 
Dalred 100" reaioe ana’ stave perfected 
Boatem, Jou cad follow 
Bethoss are‘far ‘simpler than’ any other 
fourse -patlshea Requires na calcu 
SESE" xhial price $2.00 postoaid 6 COO 
Souey-buck punzantoe 

a Poet ee eens 
ie 


ensatlon-expands 1 
fhe wrist om 

Worth $10.00" prepaid $1.88." Pree lit 9. 
‘John Barron, 


Brooklyn 9. 6. ¥. 


EW RCA Phileo radios combinations, 
Refrigerators. "Washers. Pans, immediate 
delivery. “Discounts. Graviee ‘Company. 
Kennedy, Alabama, 


page. illustrated. Success-Cal 
nee! WilteNelson Dept. 4-08, 
Chicago 8. 


LEARN Shell Jewelry Manufacturing. 
No ‘tools or experience needed. Learh-eat® 
winhin a week? 
course, “beaurituity 
Row to make 18 style of Pine Barri 

‘Has ‘Diess’ Cl 


‘Candy, Dishe 
ues, Aah Traye, Candle sticks. 


‘ear 
wot; fiutontest is asec Stas 
Shells Mbdees hundreds “of rat materials 


RADIO, Tubes, parts wholesale retail 
large stgek, Rado Stall Order Company, 
4613 ieeh Se, Flushing, NY. 


gSRADAR, Coste. Super Sensitive ree 
aye. shares: Bex G38. Santa Barbars 


IN, Stock — No, Wailing — Halllcratiers 


fantenna. Post 
‘Box 653. Boston. Sass 


HIGH Pidelity 14 watt amplifier! Gom- 
epee ener Ox 
‘3. Re Johnson. Mount Arlington. N 


‘Chunton, Ne, 


“RADIO Service men and experimenters 
gend stamp for our plant tasto catolow ie 


Save golints, United: Radio’ Co,, 11000-¥) 
0 ‘"seotiys 4-Way"* crvaial radio, 
uslbe. New, food 


Wholesale: Free Piyer. Variety. 601 Broad 
Se Nera 8. 


“aadio- 
Rebun 
Boer bnboratorlés, Bot Eyes San Carlos, 
Galitorain 


“FCC Exam samples: any class commer 
cai'oe ham. We send you exam and cor 
oe Jour apeners 1.08 per clements 3, 
Schon, Mount “Arieetos, 


“RADIO crystal, detector Kit. Easily as 
sembled’ ‘and’ ready to 


RAZOR Blade Radio, Make ove. We sup- 
giz Readononee site Complete plans Bsc 


GOOD Paying Business Silvering 
rors, plating autoparts, reflectors, bicycles, 
Bathroom datures, etc. By late’ methogs 


fo tanks otha Foul euth urnioea 
Eetsges of they reo outa cursed. 
fone nes. 


ment, Send today to; Radionie Equi 
Go. iss: 170 Nassau St. New York NY: 


PREE crystal radio diagram send post 

Pierce Radio. McAlester. Oxia 
RADIO Crystals Guaranteed non-tech- 

pica formula $1.00. 7. . Hagineers, Box 


aE mai. Phon 
yong: Gomplete Kits 


saat “etn. 
Eevee 


wepela, Free ‘Radio ‘Liste—Reeio. City 
Paber 30 Church St. New York 7. N.Y. 


service, 5113 Bucla, 


chan 
Eber profits Powel 
and 3. Obie. 


DOLLARS Dally) Cleared #1900 in. two 
months Detalis. Loeb 7201 Bes, ‘Monts 
omery, Cincinnati 


‘START Mailorder Bookshop—Eyerything 

furnished; publisher” cooperation" 23e 
rings booklet. exclusive. setup, samples 
Sxeiting ideas General Publicaiicns, Ove 
‘Sing 1. New York 


_ POPCORN Machines, all-electric popping 
units, geared) aluminas popping ‘kettles, 


Tuning, 606. 
a, 


gpportiyty. Cole" absocintes, Syractse 
ew vor) 


FELLOW Workers Down with Bossee— 
suart own “business Be Independent— 
Sookiet descriine 132 Tested Plane. free 
Po'Padney. 307 Work St., Jersey CY, Nod, 


_ WANTED unused U. 8. Postage Stamps, 
nail discount. sAdvanee ‘Stamp Oo., 24 
Ent 23 St., New York 


free. Men only, National Potteries, Pereus 
po omnes ine 
MANUFACTURE costume, Jewelry at 

Therapy, Pree 
y cin, ‘instructions 
Florida Supply House, Bradenton, Florida, 


Tous ore Phat balms a bo 

Produce costume Jewelry, novelties, stat 

etiee, Plastic, Ligula Barbie, Pex 

{Ble "Molds. Write for free book Anieriean 
Box 1016-5, Peoria, tit 


a viniga waaay aera. 
Bap "you lzunens" operate 
Buslne’s Revenis” practical” 
Frowsed $41 000 acer inng 
Hfanrauea. “Pree erature, Gucceat 
Heations, (Dept B), 1567 

trot 31 Mick” 


io wiscounin De- 


isi 

sigeees 
ple, pictires Holl 

Wonkeriand: 


may 
1947 
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Jo" Baby Shoes, 
Mall" Grder” Plan an 
No-Cocito. Oakland’ 6 


"ROFITARLE mall order Dusiness. Free 
detain Fosier i536 N: Newtirk Se Phils 
sicbpnia St Penta. 


‘MOLD-MAKING. Plaster caati 
Money-mnaking Business Literature Pree: 


SILVERPLATE Mirrors—Make Mirror 


Novelties $100. Universal, Box 1076-B, 
Peoria il 
START profitable Mail Order business. 


Write Tes-Co, Box 189-BH, Wilkes Barre, Pay 


$e FROM square Foot Plvwont: Jy 
petenary. Wits, Woodaris, vi, ikdpe™ 


DON'T throw H away! There cnuld be & 
softer acter ella“ Resentet 
Enterprise. P.O. Box 5206, Baltimoreat. Mak 


SEMA that 
RED lates for making rubber molds! 
SELON deat dee 
sh haiti 
pera sae 

ON tie nade a 


ag Pree WriteesBine 

road’ Street Boston 10" has 
WE A Mirror shop! Resilver Mirrors 
yite ratuatecion ‘hin Sprinkle, WOO, 


all ger bat 


raid “Opportunity, For. details 
‘nadsiovieh How 142, Faire 


VICK, Moner) “Repairing 
wat en Toot Weite, Battery 
Ban, Grand sunetion Ty colurasa, 
TYPEWRITER Repairing tostructions, 

santa, (ypewticrs, Weoere Box Ion. 


1ST PLANS to make money local, mal 
ost cere te "gia Goth aaota 


MAKE, bie money jp the al-order 


SH operate. Write me ri ell 

Jou how. Fe Little Gieashaw, Box 8 

1 dah bo a Ervine 
E Box $8. Oak Ride ae 


gran lal Onis Pasa Oa aoe 
proven gucoeasful~end $1.00 for 
Blans. Satisinction Guaranteed or Money 
Felundeds Service Bureau, Box 12 Ko= 
Romestndiana 

FLEXIBLE Molds to order, also oriel 
nals Profesional “coreenuactarin 
focks, Booming ‘ulbment. tuples: Plas 
fice box 1814, Boston 


TE ig ttte_rou'y_esling by mall 


sec the tnteregt you (New ideat and 
at Gi "Sai Oe 


Biore 18, 


GRRONZINO ana Metaiizing baby shoes 
Bilver “Coppers Nickel, “Bronte, 


esa Mall Order basl- 
Write Graite’ Purealt 


“START yout 


oe, BusiPene, Rug Carpet 
‘and Rejuvennt: 
ang 


ar 


__MAKE $6.00 an hour sha 7 
Ronse, Bente oe stash a bi Bs 
Binghamton, 

CMASUPACTORE x Nameplates, House 


‘Grapiree, Bot ai, News 


port News 4, Virginia 


REPAIR, ces, motors, bicycles. 
2 Sone — 
{ona '$5.50. Repate Se 


Timuntrated. Yrstrise: 
lr Service, Janesville Wis 


BELTS! Maem and make money. 
tools! Sample S0-- AM Leather, 411 30ieDh 


‘Ave. Rochester, 8. ¥. 


Ve surely Beard of Colo: 
sa ot om ake a"tnot at 


START home pl iy business. 
re ‘course (ella how Literature ee 
w inert ‘Chicugo 


SEE, lawters-le pound. 
Maker durable “ateractive foots, 
‘Bialid’ with wastes‘Save half “aye "lab: 
‘Oklahonta CHy 
{GASH For Common Athes! Taformation; 
saimbie Product, aoe." Ditiy, "Via, Oov= 


‘DO At with Sea Shells, 
142) 96th “Avenue, Oak) 


~ROOKKEPERS: General 


Brofite: Werts, 
‘California: 


Teager wna 


INTERESTED in a new field with grow 
ing oppartantiea? i'so.akk for informa 
Un oe our Oil Burner sor Kitehen Store 

rand at folk ike yourel say about 
i Oi “puroer “Supply” Box 321) Cam 


“YOUR own Husiling Business with Too 
| pratt every “dalla tnerchandioe aie. 
ty of repeats. ‘or By mal 
cw complets plan eis a inte ‘einert 

Bales. 195-39 £15. A) 


Tan ao Caress Beiag toe 
pote ise) Dieribulars wanted. Siete 
SMidio, Bow 34-r Riverdate, Dayton S 


2000 NEW, Fepresentatives needed, some 
seston exeneeteriorig ie 
Compan). tne., Columbus 15, Oy, 


‘SPECIAL Liquid Molding Ru 
‘satapie, oats" 3.00, Gallen G03, 


Se RHOLESALE Distributor. Amazing 
sete tolaing screw variversi Remores 
poids. inert 


‘Big Sellers! Guaranteed 
gphestt our lape, Swearingen. 91265. 


5°Los Angeles. 


SUTORS, Insecticide spraying 

went. Vitel Sales Company. 408 

falton Balding. Atlanta. Georwia, 
POPULAR 
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fubber, San 
‘wosiey. idea" dona 


ie BRINOS you lots of Mall Gutalogs 
smagucine. opportunities Yor ove full-year 
James “E*"Bummerson ‘Agency. 621 
Gren St. Lock Maven. Penn 

SILVERING | Mirrors ~profttable home 
spare time business: Pormula 2ie. Charles, 
"EA. Norwood Ohi 


‘Feenty Six Sixteen Three re ite 
onda" Bvd.. Los Angeles 18" California. 
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PLASTIC Wood-cast Bookends Aah: 


Southport. Chicks. 
AVAILABLE exclusive territory. distrib- 
ute ravel ana’ Sports Insignia Emblems, 
Bee paue 12. March Popular Selence. 25¢ 
Dbrings samples, full detalis. Vogue Special= 
les Corp. Carhegle Hall. Cleveland 13. 0. 
‘WOULD you pay 3%j-—frst $350. made? 
Golornitiustznted” book "$03 ‘Odd, Success 
{ul “Racerprises free! Some, ter occa- 
‘slonal “day off” Work home, Expect some. 
fining oad! “Pacino, ‘san Ciamente, Cal 
POWER, awn powers ‘Drop shipment 
ebald, Ageat-dealers. Rotacut” S204 
‘spr 


i) MONEY MAKING 
OPPORTUNITIES 


FREE erature deecribing 197 tested 
Slans. Sars Sales. Hatch, 


TECHLLENE mt ati ming De 
QE GSES HELIN 


sick Sens oo 
ihoat a 


Fighiegmateriais, inatructuons.” $3 00 e- 
Euiatie Reieteaa aout North Meraian, 
Indianapolis 6 Indiana 


sor 
nee" unnecenary Batic 
ner, Pela a Sea 
RAGE Gliese denies Et SOR 
making plans; local, all onder. Partie 
{its free Biite Co. 420-a Grand St. N.Y. 
EARN mone; 
write: Success 
‘Hollywood 26, Ci 


START Your own business! Big 
Pees aiernte Basie 
het Pasi, 


AT HomeYour own mandfacturing 
Dubiness; "making popilar #1-00 novelties 
Got gh 3 ig ise. Everything, supplied. 


Write"Bodo Works. Bev 


ome ope 
Oo capital starts you! 
Complete plan, ouiy 41.0b-—tntereating de- 
fallPiree ena today! Willagy Redmond, 

‘Row ilde., New York 1, N¥. 


MANUPACTURE costume Jewelry at 
ome ‘for prof. hobby. therapy.” Free 
‘atrueione. 


Mroleeale. supply’ cationic 
Florida HE So tt Bedi, Fi 


nal 
“"PREE Literature describing 


20. money- 
‘Baking plans, Dallis Ruth, Wneeversoure, 


05, QUARTERS Monship! Deinied plan 
only 230 Schneider, i038 olland, Sehen 
setaay 3. NY 

$246.80 MAKING balling secret device 
without skill, machinery, from former top 
Drionty war material costing $1.50) Guat 

evolutionary, new eieeo! 


souks. 
nterprises. 115 W. teth.. New York 11 
RUBBER, moulds Gade to order. Sock 
amee Art Products. 1613 East 

d3. Onto. 


Money tn Junk.” an 
pairing Car Batteries! Batteryman, Grand 
Minetion, Colorago. 


IPT Instructions Pree! Make 
‘cate 


Hig Bradenton. Ploclaa. 
‘ie INSTRUCTIONS and drawings for 
‘Mason, Box 


ey oat Ga aa 

wards. Enclose Je stamp. ‘National’ Can- 

Yost Bulletin. Box 3085-8, Miami 91, Pa 
rt 

aBARY, $2410, weekly, Complete, De- 
‘Say: Brookira ¢°N¥. 

METAL Eagle foot scrapers, ele. Paint 
per instructions, Great demand ‘by homes 
‘ing “antique shops. “Literature.” Sheldon 
Fisher. Pishers. NY. 


TLADIES. Want independent, income? 
write Her pagticuars’ “about “rue “Very 
Thing to do! No selling, ‘Spare time work. 
West’ Agents, Bot 2185, Passo. Cole. 
VETERANS Only. Ramm money.» 
ume: "Ko selling. ‘Biabied welcome. vere 
‘rans Cooperative: LaGrange. Georal 
“oh Business of your own! Ge into business 
fof Jour” Sakasi Your ape 
{Sine *We'ean hel. Jou 
sole, Wade ath'strect. Rock isan, 
"AMAZING Profits in Mome operated dis- 


utetive exclusive: ArtOut 8 ‘Dunle 
falvick, 


een Write for’ starting’ ideas. 
Warba. Mitnesota 


RE er BR 


WHOLESALE Catalogue and Rome prof- 
tay. Holm Sa, Box 138, Oaklandon, 


Engineet, offers money making’ methods. 
ery Bureau, 2235 North 44th St, Mil: 
Saukes 8 Wine ‘ 
“GET Your Mail Order 6 Je 
ine National Mal Oreer Quis, Key tell 


the stcts. What, Selin—wio. Buys 

mall ‘and How to reach th 

ledey 7A: Shut Dept. Gt 
Gastie, Yndiana 


Saanple Be. Gena Con 
tests, 1600-A Bast seh, Duluth, Minn. 


‘creryshere. Experience unnecese 
sary We teach. ep. supply everyting 
Bracucaliy ‘to “capita "nesded 

c'TIST-A ‘Sunnyside. Chicago 40. 


$100.00 WEEKLY Busy: as our Avent. 
ash sn for Sample Infrmation, Valley 


“RECONDITION Meier withoul pew 
Thateuctions "28e- Charles, 12 BI 
Rotwood’ Ohio. 
$50--$100 WEEKLY! Almost_no Capit 
nol sellin oF manutactaring Tastrucens 
$2.00. Pamats. Brooklyn 21 N.Y. 


> VETERANG] Loun Guarani oserh aoe 
ing opportunity for financial security. See 
Pace 82 


<< 
‘Syrtems $1.00," Business 
or ‘Reimer, ‘T-lild Chestnvt, Saginaw 


Repairs. ineveasiog. Our easy 
purse "with pictures and drawin 
You'kow te Zepair these clocks 
Stoo Go. SSF a Broa 1 See 
UNUSUAL mall order op 

etal wie, pare. SOPR nea 
Stephene Ra 


reat ait 


39 FORMULAS, PLANS, ETO. 


137 MONEY-makis ‘also formulas 
fot sala ebro iptive “booklet 


MAKE Products yourself. 
ote ‘Schaither’s Laboratories, Em 


FORMULAS AI Kinds, Latege foney 
makers: literature: Pree. ‘KemicKal. Pati 
Biaee. i. 

“NEED Chemste? Products duplicated? 
ormulae? Aualyes? ‘Causuiting Beenie 
Sompany. Swarthmore. Penussie 


PPRGAGHTpG. pasen_cometen SS 
ye as 
Sans es Redmont “ave. Deer Paik 1, 


Tit oe: Pena Bae Ss 
of Ree Se aa ae Per 
Satie 

‘ioe AMORTH pois bear Re 
sie al tean sat "Sc 
Heedeeaniseepta sea ase 
faves 2 

Sang set oe ee 
oo heal Ean FN 
SHan ei atae Poke 


FIRE Alarm systems for the home, 
Pest seller” Every home owner a prospec 

Blane 8.00. of tend postcard fof further 
Getalls’ Regent Electric. 10 Hockland St. 
Boston, (Rox). Mass.” 


10.090, FORMULAS and Trade secrete 
ree Bhergiurg those, 8 ings 
Ave. Brooklyn SY ST 

FORTUNES In Formulas 900 parce, 
101000 daeat. processes, secrelg, Moneyback 
guarantee, $2.95 postpaid. Free details. 
Ray's Supls. 174) Stepnens, Kalamaroe, 
Michigns 


100, SINGLE ingredient Tormilos, 28. 
‘Tes-Co. Box. 189-86, Pa 


ESBelfort, Bugineering Bullding, Chicago 
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106 PLASTICS 


BELASTICS TH colors sheets and rods 
ump for price ist, Hanson Plas- 
fea: 7035 Bouth arkway. Chicago 18 


NEW liguid plastic, Clear, colors, Cast 
without heat.” Embed Gowers, insects, 
olns. Suw, aril, carve, Manual tells how 

35’ for complete 20 project Est in 


cluding one pound liquid Castolice. Casto 
ites Beot. Bea. Box 21, 


‘enulworth. Ii 


nsteuctions. Diagrams 


ae ee at he 
wees Pree oe 


GROJECTS. Ten Marvelous Plastic. 
Guaranteed. s1. Piasticplan Co. Box 81 
Gineinnatt 1. Gave, 


GUARANTEED: Weare 


fAitle supply houses Write fo fies 
piles ce he ‘Alleralt Products” Hempstead. 


HOME Crafters! Plastic formula-moul 
Box 8 Station 


WOM Training thro 
oa eoverine very ae 


MAKE money astembling our pre-tabri- 
gated plastic kits Samples He. soe-” Ca 
Wee troe, Pubros Box 136.” Station 
Butmalo 12. 8. ¥. 


PLEXIOLAS masked shea 
as" 1.00, Me 
vat ast includ 


PLASTICS, Pree List 
‘gaits $4,50—"New ‘Plext 
Bitte Supply Cp ete" 

St. heals 6 Mi 


SARE Derfect copper molds, for 
crinkle 2 90.8 


Hes 
fanning 


CIICTION Molded Plastic. Parts for 


Imprinter ($3.25. Samples 10. 
OPE. Walden Catmbriage 40. Mass 


MAKE Plastic Novelties with Hollywood 
Toe ot" Lucite and Plex: 


Hollywood tems Go. Dept. 
Hollywood 28. California: 


33 CHEMICALS AND 


‘APPARATUS 


(QEURNOUS Paints will elon i dare 
Fairmount ‘Chemica! Co, 136 | 
berg at. New ere Gio € 


THE House of Wind, home of supplies 

{for amateur chemists. Sce Winn's 

Shemieal” Kita and. apperatue 

ioine experimenting’ Send, te 
Esta IO gonn H. Winn 

a3 We Bard Bt." New "York 


‘or ceva 


‘Avenue, Brookiya 15, N. ¥ 

CHEMICALS and apparatus for indus- 
trial, anaiptical, and private laboratories 
Complete suppiy service for correspongence | 

SEnd'Se for eatnion Deve | 
iioeial Suppiy Co. 18 Mt, Hove | 
mhester 7. 

PREE Catalog; Chemistry, Mineralory, 
Biolory. “Physics, “Tracey Laboratories 
Evansion, Tiina 

NEW laboratory Supply. Co ot 
Chemicals and. apparatun, Contains ‘over 

iustrations, 212. pages, 
siangerd Selene Sup) 
‘T2BI No" Paula St. Chicas 


HANDBOOK for Chemical Ex 
sg Mundrede of expert 


CaRApAIp, copa ean Se 
ie ioe Pieischer's | 


uCMEUCAL Inaletor XK A 
atlerorit. Box 324, Jamaica, 


Ave., Nutley. Ne 
“eENICALS Ten, re, pire BIG 
00. Zaher, RU 
WGtackamas’ Gre." 
sol ARRBOOK, 


ai Tatormation, 
‘Amaco ‘Labo: 


HELP WANTED 


CONSTRUCTION workers attention! Ta 
ines. Hawai!” Okinawa.” Alaska, 


3 


~GOOD. Paying Business sulvering mir 
rorm, plating autoparts, refi 
Sathiroom fixtures et, By late method, Ro 
anus or abop,Feauired, rahe 

Free Bonet Gunmetal Go. Av 
(cate Hila 


NOW we are able to offer a complete 
une of plaatle casting supplies. Complete 

‘Free iterate, Sample kit 
Spa 
9. Romeo. Michigan. 


12 Selene 


(OK Atier-war Inyo, Siart own baale 
aes home, office, Booklet describing 
“Feger Plane” free. Ble 


| dence ithode Istana: 


SELL Qresting curds. Display. 
Pictures, Books, Novelties” Big Profits 
Tetin Free. Bileo. 432 North Wells, Chi 
Suro 10 


SELL Personal initialed Individualized 
pelts buchen, Cap Badtee, He Holders 
2500 eipbiems to ait profi, Be 

sats, "Write, today” spécial “outdt oer, 
Hlookiast Specialties, Box 1439, PS, Provi= 


ANAZING Rew, Zibper “Shoe, sells on 
sight Bie EhlesmenLengs ine 
po splen 

Free Bam 


ives, 
gents “Experience. unnecena 
bres details Rinfora, Wayne 4. 


AT Home—Your own manufacturing 
byutthess: making popular $1.00 noveltiex, 
Gevraras Je tgeige erring tipped. 


ie Sando ‘Works, 
Inna onvo 

51, STARTS you in business, Sell DeLuxe 
ues, ‘loos weal. tnterlining: “Coste 


“SELL Per 
cake ideal for 


GOLD lacquered Window 
Larte Sizes Penny Each.” New Polls. 

seiitely Bewutitul, Pree Samples, AUas, 544 
With, Chicako 20 

MAKE money in your 
rurnlihea! Easy 


6 time Helps 
‘Politary ‘repent 


Dept, 


ie profits. Over. 100 
‘cents ned sults $3.00, 


IG bara fp 


MAGIC, Cleaner Horier, than a fre 
“saves Soup hie ‘Profie—anble 
Fite is Sour Hrving Park, Chicage, 


GREETING Card Agente: 
wir "Pines tor beget beter abd quicker 
Profits, Hush name, wddress ot posteard 
foay.” Box a2. Flushing 6, N.Y, 


START Your Own Business on Our Oap- 
ital) Always Jour owt boss, Hungreds 


y of World War i. 
‘prin, authents 


JUST, Out! Histo 
sive volute, Popul 
text, Odietal 
‘Riverside Book 

NEW Patented Invisible 
giritaile i Men Wi 


belt, 


78 
jet ae, ng supplied, WElte 
Baie Werns, Boot 1.0043. “Loveland, 


‘ENJOY lifetime security 7 
best iite and dieabii Write 
‘Gasualty Go. Dept, 1070, 
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yauiroxs 


NUPROCESS Products Laboratories 
Dept. 279. Aurora. Iilino's. “have some 
‘choice “Distitbutorships open. Exclusive 
ferrltory franchise “Dig Prodts. Wholesale 
‘and Retail Age no barrier_‘Men, and’ wom= 
f\eligible. Cash profits start” rst hour 
‘Tho Prodicte a)" Sliver" Plaun auid 
(Nusiiver Trademark Patent Now 245 
thd Re-piate-o” trademare, Patent No 
Set.ssa). and (2) Lectrix. Sulver leaner 
BO far Sos ioe wee ee ee 
free Write them today. 


EXCELLENT, Sideling for printing and 
advertisina ‘Decalcomania ame 
Blnten in sual quanistics"Oteat demand 
iso make money with our line of Auto- 
mobile “Initials and sign Letters. “Free 
Fampleg alco xkettoxbury Boston 


FREE—New 42-Page Book Entitled — 

“How, to Become & Successful Direet Sales- 

man’ ‘witten by anlesmen fer those who 

THU to, bewome talesmen and earn wy to 
ia’ mare. weekly i 

Sard. ‘Specialty Salesman Maksine. Dept 

PSs, SOT. Aiebienn. Chicago i 


IMMEDIATE, Profits! Take orders for 
our beautiful Laminated. Plastic” Repro: 


places. Detarnishes, leads, brightens. Ut 
‘ne operation, Takes the place of soap and 
Nish No rubbing, brushing, polishing of 
tina,” Saves time, bor. and 


Roney. Bvery' demonstration a. ale and 
Hendy. repeat customer. Protected teri« 


{op so experience necessary. te 


300, Money, Making, Beals 
fofmulat--seneme ree Pormico 
Company. Box 872, Dayton. Ohio. 


Street Dept. (401). New York J8-.N- ¥. 


EARN Money With Handmade Jewelry. 
Assemble ‘orignal, creations or gifta Fe 


‘BIG Profits. Sell hand colored Photo 
enlargements. Rich. 219 W. 98. New York ©. 


AGENTS. Substantial profits, Repeat 
onder ‘protucis, Net. mete! job” Bat of 
portunity establish steady, income. Addi- 
Ute Tubricant. Limitless ‘eld. Pactories, 
autolss, service stations, deet owners buy 
in be’ quanciies, Write Riacer Ou Gon 
any. La Crosse 


Sinha Galea ee A oa 
$2180 Bale.” We collect balance Ast Fire 


‘Easy Sales. Plame-Kilier 
Hf Flint. Michigan 
Caras. Gift 


Novelties iaea Sei 


‘Personall 
S50 Pith Street” Philadelphia 40. 


PLASTONE—Amiazing pew polishes. for 
foots furniture. autos. Beautifully pack 
ged. Low priced Whiriwind seller to 
stores, gas stations. homes. tast Tepeater 
Big ‘profis, Unconditional “money back 


Suarantec. Write for free samples after 
Bow! Fi ‘Company. 2207, West 
Chicago Ave. Chicago 22 ii 


COLLEGE Students! 100% Profits sell 
contume Jewelry. W. Mortis, Maywood. 8 

BIO Cash year ‘round profits. Show 
sgletds Geptatlonas "Value Ue cara Ale 


Tere Biationey Sampleg Holiday Care 
463 Congress St. Dept B Portland, Me. 


tog, Atlantic Gata. 83s Keateratown Road 
Baltimore 15, 


am eae at at 
A sy the yo 
i eae ects ae 
pee 
= inion anne oe | BS 
Ma tage, Far erie tna | Eepetice ueereaty Take ere 
Hadid Ns Shy copes eerie ee 
DOVE, Men. Lawn, Mower, Sharveaing | G9 MIGHGRADE SALESMEN 


sniops, it's eaiy to. build your own power 


Mower using our "Handy Dandy. Conver 
Blon Kit" Write us for details, Le Claire 
fe. Company. Le Claire, Town, 


~ QUICK Profits selling full or part time 
patie EaMisehe a Bae 
Srnec eet at 
Sos “Lane ella Sr 
Heat" be A hole. 


‘WHERE To Buy 800.000 articles direct 
from manufacturers: awve middleman’ 
Drofit; folder free. Glass Pub. Co. Ellwood 
Gity 8. Penna, 

‘GEL Delicious Candies. Nuts. Gum. 


cimediate delivery. Wrlie » Casterline. 
BEES Sunsyatge” Coteaso’ 25 i 


“43 FIRE Extingulgher sells wholesale ot 
aufect ire: kiler" Yo! Franklin, Bye 


‘exible molds! Few cents each! 
A ge 


“AMAZING dlacuvery, Master Glaze, pote 
brlliant glass-like surface on care 


Sample, information, Bie cominissions. 
‘Master’ Glaze, "Dept. sa," 7720, 
Milwaukee, Wi 


rosie ‘steady reg 
famous Foot-Bal 


AMAZING, gall protie, 


essary Fa 
Sceurate fitting. Free Seliing eutAt. Colt 
Shoes. 601-C3 “Atlantic. ‘Boston 10." Mase 


latest empl 

Rousing’ possblitics: 

dustrial expansions 
Bom 

" Epe 


AND INSTRUCTION 


MODERN Welding School eves thorough 
ruining for one of Industry's eat paid 
Jobe Experienced Instructors. Individual 
Attention, Nenpredt Institution, Qualifed 
nder G. 1) BIL. Write for literature and 
eae obart Brothers Co., Bon P10, 
Troy Ohio. 
tional Books ‘om ailsubjecs bowen ie, 

saat bo ‘ai might sd, 
Tented, exchanged ‘Satisfaction’ gatas: 
ied, Complete informatiot “and 160¢page 
‘Siticnied tatentn Catton, Pret Wr 
Ketson Company, Cticago's, 


HAVE your own office! Many earn up {0 
38,000-818,000 "Annually. MLeaen eredite 


To oe seed Htelp needed 
everywhere. of start big-income business 
ot pourra, etc, brnclel, utes cary 
stay in 3 motiths, anyone from 

San learn cea. Approved Yor G11. tian. 


Se "Reus 
Rebuilding "Senoo! 
ont. Chicago 


HYPNOTISM, “How 1 Hypnotize” 
br. Lonk, Hypnotist, D-1619, Palatine, Ti 
PREPARE for civil service examination, 


oay for course “alter secur 
Wise Fret Sod Dept WE Reka 


scent ‘oat to 


‘UNCLE Sam’ Jobe) 47 ear 
Men-Women. "Prepare, fot gn 
Hong» Veterans et preference “33 

Bookiet ‘on "Gul service. Free. 


Frankie ‘inaite, Dept. M2) me 


‘WHY Dont You Wille? wri or 
stories, articlen. te a oe Seies, shers 


ewwpaper” 


New York. 


Thatitute 


orn, tien, 


HERBALISM—Complete Course in 2 
soles, "2000 recipes Home Service, Fors 


sg oking, experimen 2 Mle. W015 
ae i a} 
neeiana. Boston 11 e 
“Speak in Public” 
“oeouly with conndence 
‘method. 


LEARN Photo-Retouching. One of the 
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most profitable elds of commercial art 
Positions always open. Experts earn 5000 
“year.” Practical and easily mastered 
Course. “Personal Instructions. No. speclal 
iMbilty needed. Write at once tor full par- 
Heulars’ Seto! of Commercial Mustrating 
320'N. Penn St. #40, Indianauolis. Ind. 


LOCKSMITH Course. Lock-picking, Key- 
AIS ete, $00 prepaid Mier, Box 3, 


‘USED Corresponcence 

cqlonal Sooke Boueit sola ented Cxt- 

log “Free “Educational Exchange. Hena- 
at 


Gonrses and Eaa- 


‘inting. be indepengeat 
‘Bre St Chicago 44 


°8 PATENT ATTORNEYS 


“INVENTORS: Without obliration, write 
| feo “comogt eet pena ae 
EEindoipit & Beavers. Registered Patent Ate 
eee ica ‘Bide Washing 


INVENTORS: Tree brochure 
sabuigence ot Lavention *Labiner, World 
Building, New York 7 


fisgrmat 
Evington 86. 8-3 


okay onset dy Sat 
heaht tea at 


MAKE Signs, 9 compieie aipnabet_pat- 

tern sets, 3 complete nlumeral pattern sets 

‘sh.b0 ‘Letter Distribar 
NY, 


i Baltimore's. Ma. 


AMAZING discovery: Review Touch 
Terewte i 


Hie relies, Sad Sg mee 
Maas 


for tre hone nativate, Bt 
Baia. Now York, OF 7-0000 


10 __ AUTHORS SERVICE 


oe ee ee 19 write for Bay 


detalia, No obligation. Séunders 
mings, 401-g independence Bide.» 


fee, om request. Use. Dosteard. No 
hligaioncotort Writes eevice. s10RN 
fth St. St.-Louls. 2. Mo. 


Se eesheetts th dP" ete 
Bip TURE het gags BE 
Gets ace 


HOME Made Presses. Write Riegel, 
Marron, Philadelphia 24, Penne 


Bib: Rew York 8. 


INYENTORS—Patent Laws encourage 
tne development ef tuventions, The ules 


‘and ‘Trade-Mark Practice be- 

5. Patent Otic. Vaitdlya, and 

niringeene Unrest i 
fous, ‘Booklet 


ey"t9 Feprenent tim. We ofer inventors 
Sxberingcedconnental tervice, Specially 
prepared booklet containing detaled 


‘to 
ray 

i Marvey.Jucobean ‘Revistered Patent At 

{omer 7ab:D District National dy, 


Rogintered™ Patent 
Averneys, Eviabiished “1476, Literature 


Siailed’on reauest 


BUSINESS SERVICE 


Oued" self inatrugtion “edu 
‘subjects boueht, sold, 
faction guaran 


‘Goo 
tone 


‘Books on all’ 


Bee a, dame Fac 
jevelnnd 16, Ohio, Not 
hearing 

By 


MAKE Your Ova Pigsipiate printing 
‘gute, ‘Simple easy” process 
Simple Jean br 


“FIFTY sheets. fly envelopes, printed 
Ease eee 
a 


ea er 


iieney, Penna 


PATENTS —Trade mi 
cathcnae 3, Metachien Bide. W 
fon 'D. G.'Rewinered Patent Attorney. 


58 FOR INVENTORS 


"THE Inventor who belleves he has a new 
and. useful invention, and ‘needa afivice, 


SEND 10e Now, for our 26-pase 167 
et —rerunaet “fret order McCall 
= 1326 8. 1th, Omana §, Nebr 


nk A 


Prank Legermann, Regitered Pat 
Tomey, 19¢ Nassau St.» New York 7, N.Y. 


ls TSe,_ Stationery. 


ror 
al oA al ‘pire. Okla: | pene, Wate or ree boaklet expiining 
: 7ting, cote 1000 oes aha x | Har Sg Sunn Aare eee 
‘eEUIQE, Bis Mall ale, Yow Aaa. Tet: | orinng Aras po, g0S 7: reer Gunn | Poaatndny Inches airs iat 
Suen advert 26-8, nan, | Un ers. Gombe. Park See, Doe gieks Hole eve Bi, BLW, 
ary 7p ood patente 
Es CARTOONING, Bossi, $00 0 Ti ielerngasy. | _ INVERTORS! 

LATEREAS, eth eens ASS | gee hs a 
a ee pestoaid. | PATERTED, Unpatented inventions pro- 
REGS SLR ME | eee es Se SRD, Ora na Laee- 

a Ina Foon Baath ease 


14 Selene 


x POPULAR SCIENCE OPPORTUNITIES K 


PATENTED, unpatented inventions 
‘remendoss Hts of man= 


HIGHEST Royalties and cash for 
inventions when we market them. Pree 
eulars without obligation, “Universal 
arketina Go. Depart ag. 126 Lexington 
Ave. New York 16. N.Y 


‘gn avoiding costly blunders. One. dollar 
SPo'Brien, Patent, Development Engineer. 
Yaa Naseaii St., New York. 


Homa! industria Chamber 


10 We 


fom Street. New York 


INVENTORS: Learn how to protest your 
intention, The patent laws afford the tne 
Nentor péotectian for: the patentable fea 
lures of hie invention ‘The United States 
Patent Ofice ‘adviser the inventor to ea 
ge 8 Compete, reiotered patent ator 
Rey to reprevent hist We offer inventors 
xperiencedcontdential service. Specials 
repa containing ‘detaibed I= 
Formation “concerning “patent protection 
tnd procedure with "Record of thvention’” 
form wilt be forwarded to Tou upon Tequest 
“lout soigation Clarence AO" 
Ee harvey, istered Patent At 
Semen akcD District National Bld 
‘Washington, D.C 


WANTED: Practical Thventions bj 
ufacturers, Patented or Unpatent 
Di. Soni. Dept. PS-5, "Box 3213, 
Howard Ave., Bridgeport 5, Cond. 
EARN up to $2,000 year. inventing sim- 
ple ‘tems for special Cash markets. Ideas 
Snly! Nopatents: Hendrickson. Argyle 8. Wis. 


° PATENTS 
INVENTORS: Test the commercial valve 


opt quay and snexpensiyel. Welle for 
{ree information inetitute gf ARerican Tae 
3o-B: 1028 Bye Bk. NW. 


ka Mapes, Sete St Yast 
Stace Fest sere aa 


for ree inforination. (Geurge Pearce. 7 
Bartholomew Sireet. Peabody. 


SE ee a, 
aie tae ig et 
hat Ea star aaa 
sie a Ba 
ek 


INVENTORS . There is absolute 
al way co profess an Inveaton without 


zt 
“Tove you considerable, in Patent “Appficas 
tion cot. vention Record Pree. Chaties 
aes EP aS Le ae 


HOW Timnade, Gadest Thyentng Pay. De: 
et. 


scEG et Bacar oe 
edb ito ns 


feo 
en Wiha 
Pete, Ma eh. 


75__ INVENTIONS WANTED 


INVENTIONS Promoted Patented or 
‘papatented. Write Adam Pisner Company. 
Tera “Enrignt. St 

bg 
for sale. through Se-81.00 stores, drua= 
Stores: cigar stores; sigg aportsmen’s items 
Gf at’ Kinds” Write, Matt, 142-5" Great 

‘chieaxo 4 


Northern Building, 


Inventors, Dept. 300. 1020 
Washington 8. D.C. 


INVENTIONS Wanted. Patented oF 
Pending, inventors “Exchange, Dept. BD. 
‘Hartiord 1, Connecticut 


PATENTS FOR SALE 
PATENT No. 240018 Air cooled rubber 
Dram & 


Milveheulse78 
_ ar Diego « Caitl 
ine 
‘Toothbrush “automatic: seloeh, e4et 
Wanda, St. Louis. Mo. 
MODELS, small jot manufacturing, 
metals, plaities, ete, Mitiburn, Burlingwon, 


“DENTIFRICE containing 
2 MANUFACTURING 
Hentueky. 


BRASS Gears and, model supplies, for 
the inventors, Send loc tor catal 

Model ‘Works, ‘Tinley ‘Park. Til 

SCALE ship, model wits and, Siting of 
ne decal Ubrice ist 10e. aModel Sipe 
ase, He Hada 6. Pte 


SEH eee 
go ree et 
Bort aati tea Cal 

Do ined ode ene ng Te. 
sds eae 3s 
Seis Sase 

BALSA Wood Generous Si 1,00 
eG, MOSSE AER, WEE 


RADIO. Control, 
yas Peale 
loons N.Y. 


814 MOLDS AND MOLDING 
MATERIALS. 


10 ube unit, Revolue 
spite for “details. ox 


PLASTERCRAFT supplies, Molds, guid 


#7 MODELS, MODEL SUPPLIES | fawe"pibsters’ pine apse, iss, 
MOST complete Illustrated Catalog — a fPCHANTCALLY, Inclined Men—Own 
‘O-HO_ 05" Model “Rallroac. Parts. Eetiiet titans tin, Wee 

Basted, Ore aa peek ora Shoo. ‘iidsteated course ‘shows 
ates Ave., Dept, 636, you now Welding Refrixeration 


Wells, sto. th 


“MODEL ship 
for authentic. precision ahip masela’ Bend 


Crab,! Malestte, Long inland, N.Y. 


SHIP and Yacht model Attings; blue- 
prints, send 230 for illustrated catalog No. 
Sectlaine hundreds of tem Ad, Tiber, 
1002-2 Bt Royal Oak, Stich. 


Fepair low to get buaineas ete ail 

covered. Free Ieruture. Christy 

Dept tts. Saas N: Central Ave. 
EARN #128 week 


satabies, “details 
Box 12 v.¥'C" 16 


(2300 MONTH. sparetime. $10 starts you. 
Quaranteed plan ise, "Cue. ‘Box’ 36, 
Batavia. NY. 


OPERATE home mailorder business. Full, 
Une. 


cnt 


foheyback guarantee. 


jexible_ molds, 


LIQUID rubber for 


STS hein Ba. Fae, = 
mor bala ais | TU Ted fo ana A 
ee Be RARER | eer nel Lae ets 
i Sar fe te Seg ae 
Plaster” Plagues." Priftable, business” of 
Be Een et 

Street, Cleveland’ Oko, 


rice ist 
inc: 220 81 

BUILD HO Gauge Wrecking Grane. Com: 
plete Kit with brasy wheels trucks, $2.15, 
Bip. Catalog 10c- Ideal, 21 West 16th 
Bireet. New York 1, N.Y. 

MOTORS — Kits (Aeroplanes, Racing 
ars, Boats, Model RR.) Tools—Every= 
the forte Hobbyist. Cala ise. West. 

tes. ‘3st Mamaroneck 
ve. Wale Plains. N.Y. 


| STEAM engine. precision made to scale 


stands 300" Ib. 


‘Broadway. 


MAKE flexible mol 
cat Piagie. noveltia, “hoken 


Few cents ena 
i) Pree 
‘Onto, 


RED, Seal Moulding Compound. DuPont 
‘ates nase! Guranteed Made i, Bx 
Tatex Compounds. Free Instruc= 
fons and Literature sent pen feaent, 
Dept, S07, Red Seal Rubber ‘Co. 110 Nas 
‘St New York 7. 6. ¥. 


cr 
PLYWOOD Cab 


HOME CRAFTSMEN 


et kitchen plang. 0 
i Johnson Ave, West 


Plagne Cabinets, 
erm Springs, 
‘SHELL Jewelry Supplies, Wholesale oniy, 
seParland’ Plastic Co, Sarasota, Pia, 
TOY patterns. Circus, waxons. trucks 
Shatindatal Homecratter, $07 ‘Birch. Eau 
Glaire. Wisconsin. 


MAY 
947 


ah] 
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JEWELRY made In your oun nome, eco- 
iy findings, nitation 


lermegwreD os 16 
iis Sa Mea Wie Lars 
Enna? 


SLECTROPLATING service! Chrome 
safer Gate brunze Brats and Tin plating 
Gri seals Send Aihe of econ 
Ml quote prleee. Master sulverplater 
Bar Gant eu ‘Detroit 2 htichiean 
“LEATHER Desens Pifty belts. $1.00, 
taAT Nbiltclde “6100, Ten, Handbaes. 
Bee ate seine nee 
Sitter cit Cale. 


MAKE Popular novelties, statues, 
homeJe ta, Ise each, Sell at bug profit. 


Everything 
Dept. T0014, 
ere 


per minute, ‘Build concrete mixer Easy, 
Details Tree Horne. 208 West 
Ploriaa. 


atetnatin 


if 


MAKE your on, Piuaresceat 
zeormcal simple 
sefbdliies for special 
il electric parte for 20" 


tur ‘ovipeid Complete instruc” 
fone Place Bia Hemervolr A= 
‘Waukee! wise 


EXPERIMENTERS! interested in Elec. 


‘CONORETE Block Homes, 24 page book- 


ee RMENTERS! Ln om war ear | ie Gceinas infections pa noes to belle. 
Bink ule tee, , Birks, Hox ie, Btalion Wnts: “Bikitfose. Civ Rngineer 
‘Budalo, N. ¥, 
KNOCKDOWN Cedar Chest Tamber 
enters ‘Free’ Price List. “Giles-Kendail, 


Bor 5, Huntsville, Alabama, 


(ITTLERS, easy to Anish! Basswood 

ae site? gud. (not Dig 
“0, 

nacre. 


alone iterber 
Manat 26. Fla 


Ho Satsang Gardening 
fookiet. 330. Whe 
dors est 8. Bt 


Talk eanpa meaen ea, email 
tpeapensively | kyee uterature. Art 
Shop. Arnold 6. Mo. 


'WHITTLER'S supplies, readicut bian 
inl woods, univer.~Old: Whiter, 1 
ia 


ods, 
Lacrosse, Wi 
Indispensable 
jininates enlargement 


PANTOGRAPH. 


jurl sample 
Field) for $200. E MeLean, 
Ee ‘Eureka. Cali 


eer, Richboro. Penna. 


{GOLD $98.00 Ounce old gold teeth 
‘ginmonds, Jewelry. watchs 

bby: return mail, 

Pree information.» Dr. Welsbers's 
Refining Company, 1500-B Hennepin, Min- 
‘eal 


WATCHES Broken or Usable, All Hinds 
ines price pu for Jewelry. ines 
slver ete, Gash ‘Toalieg ‘promptiy” “Writs 
for fice shipping ‘container. Lowe's, He 
Inna Buslaiug St, Louis” Mo. 


6 JEWELRY 


CERAMIC Jewelry Supplies, Bar Pins, 
tor ceramic ahd woodworkers, 


Sie 
falaiog Philadelphia ‘Budge Co, igit Tie 
Sere Be. Philadelphia, Pa Debi, el, 


MAKE your own jewelry! Pindings in 
metal and plastics: ert inbacks, 
sprays, 

i 


Pag IC ag mY 
gate Getty hte, Pee 
Ee eae 


TANE oak table, fun for ail, fer aige | _ TIO! Cameos — Rectangulars 
card SP setae Caaf tatse, Satesiod | 12 ALO MAL 40 ent An quate 
eect es Sesh Ease, ef Bae: | Creative Ghops.tine., 2016 North Oubkland 
= ‘Avenue: Milwaukee it,” Wissonsin. 

SLAY Cement Block Fuster, wore ac- | JEWELRY Findings. supplies. Cala 
gurditl Simgiley Bouter wusraatees uniz | logue 106 ‘George Sassen, 184 Massa St, 
{orm seinte wig | HOW. Go. 


roe fated 
Degeiaine “adj 


DULLD real heary, duty machines ying 
ans. 30" Bandsaw, 


“AIR Plane Jettison Tanks 
pofpctoo ene dro shaped. 


ation of 
Weight lead. coated steel weigns 13 


MAKE Money. Making Shell Jewelry and 
novelties, netrliction Book 15e, Ist $5.00, 
Catalorue ‘free, Palm Shelleratt Co. 220 
W. dth'st., Sarasotn, Fin 


‘SHELL, Jewelry—ensy to make—instruce 
tions and materials for making six colorful 
in and earring. sets. sent i 
Ba) Price “list “tree. Doa: 

Industries, Box 1183-C."Or! 

‘SEND dime for Cameo Say 
hinestone Sod windings Pr 
Metron. 34-97 100 St 


is 


#2538 Gente Bring’ buper eral 
Fite Fubber Alters 
stwetlon | 


Pum. 
Kink, Durham's Malt 


inl Offer “6. 
"re Wayne 6. Ind. 


Kéilsy2b03 Ontario St 


‘PATTERNS Lava Ornament 
oven S08 Suodere Woodersft sagt 


Gompany, Dept, 3-01, chicage. 5. 


__LEAT 
tracing. Introductory oller $1.00, Sample 
Toe: Lampkin arteratts, Box 6il-8, Culver 
ity, Cail 


18 BLUEPRINTS AND PLANS 


FINE Watch, Clock, and chropotra 
cepaiting st mininionn rates, 0 Day se 
{cetar Mopaiar model, Toe Lie Seweier, 
Bow 11° Dedham. Mass’ AR. Cielo: 
Watchtoater 


NATIONAL Brand Cigar List Pree 50 
salid TEoronas a'30. Continental” Cigars 
Corning. New York 


36 MISCELLANROUS 
i, (Scarce, out-of-print 


books) aeleky pled Bend 
i "BBM Beverly 


~ GOOD Used" self-instruction educa, 
tional books on all subjects bought, sl 


EXERT Waich repairing, Reasonable 
Send by. insured mail for free estimate 
EfneseParlean PO. ‘Bex Sete. Mam 


95_OLD GOLD, WATCHES, ETC. 


MIDGET 1" Motor, runs atop Haahilght 

ght Farts.” satrucioas, 
Berth Amboy. KS 

SOARDEN Chat elt. Fal sie Tie saw Gat 
Wile Bultding: Bullaio 3” New Ye 

16 


te rouse 
SCIENCE 


GASH fer Olg. Broken Jewcy, Highest 
peices paid’ immediately. Mail gold 


rings, siverware, di ipee: 
Haire’ Base ‘Smelting Coy 20 East 
Steauson, : 


Fented. exchanged. Satisfaction guaranteed. 
Complete information and Job-page. ius 
Srated bargain catalog Pree! WriteNelson 
Company. Chicago 5. 


‘UNUSUAL, Novelties, ampleg 206, Mod 
emt. Box 2, Knickerbocke 


St. New York 2, 


‘Of Mail: Name Listed Three 
/Teeple, Decatur, Ind, 
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MECHANICAL, Drawing Instruments GLAMOR Girls, Real Caps | | THE Case For Creation.” 85, Chrise 
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EDWARD L. YOUMANS 


The Kditor’s Joh. 


1872...1947 


A statement by the publisher 
of Popular Science Monthly. 


HEN Edward Livingston Youmans was 

the editor of this magazine, there were 
no such things as the long-distance calls, 
linotypes, half tones, high-speed color presses, 
airplanes and teletypes that fill the days of 
Perry Githens. But the present editor shares 
editor the same conviction: 
that science is not only the concern of star- 
watchers and laboratory hermits. Today, in 
fact, science is more than ever what You- 
mans called it: everybody's business. In the 
past 75 years science has emerged from the 
library, through the laboratory, into daily 
use in our houses and industry. And it is 
this basic belief, I think, which has kept 
Popular Science Monthly growing for three- 
quarters of a century. 

Seventy-five years have changed PSM 
physically from a magazine of words to a 
magazine that delivers its message with a 
liberal use of illustrations as well as articles 
from authorities in their fields; nine hundred 
issues published have sharpened it editori- 
ally. Youmans solicited his manuscripts from 
the scientists, pleading with them to put 
their ideas into plain people's language. 
Nowadays, science has become an important 
subject in every kind of magazine and news- 
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paper. There has evolved a whole new body 
of scientific journalism. 

Today, with a circulation of more than a 
million, Githens arouses his readers to 
awareness and understanding of the com- 
plex world about them. He must anticipate 
their timely interests with a journalistic ap- 
proach almost as breathless as the morn- 
ing paper. He must take his readers inside 
the things and situations, big and small, 
which affect their living. 

To do this more complex job, today’s 

editor has a large permanent staff of pro- 
fessional writers, artists and photographers, 
plus a corps of specialist contributors. For 
everything that goes into this magazine 
must be specially fitted to the needs of its 
readers. 
But the purpose of PSM has never 
changed. And the techniques of idea- 
presentation originated by Youmans are still 
used, with the added force of modern meth- 
ods for the speedy and colorful dissemina- 
tion of ideas on paper. 


Painting by Ray Pioek 


ycience Never Stops 


By Harland Manchester 
Mlustrations by John Gaydos 


‘AN, standing upon the eminence of 
1947 and gazing into the future, may 
well be dazzled and also perplexed by the 
promise of science to redeem his world. New 
discoveries and improved techniques on a 
hundred fronts present golden chances for 
a richer and fairer existence—if man has the 
sense, the honesty and the guts to seize and 
exploit them for the good of all. 

Science is a blank check, and this is no 
time to be niggardly in filling it out. There 
are, of course, the doubters, like the 19th- 
century patent commissioner who wanted to 
close his office because nothing remained to 
be invented. If these timid souls look about 
them, they will see men and women who 
were living when there were no telephones, 
electric lights, automobiles, airplanes, radios, 
motion pictures, antitoxin serums or anti- 
septic surgery, to mention a few advances 
of the last 75 years. 


The world has made vast strides 


in the last 75 years; even greater 


triumphs lie ahead if mankind has 


the courage to go on with the job. 


Modern techniques have shortened the 
time lag between the original idea and its 
practical application. Today's machines and 
methods, which amaze oldsters, may be 
nothing ‘compared with the parade of 
triumphs soon to come, 

There will be many discoveries and feats 
of engineering that we cannot foresee, but 
if we consider the significant projects now 
under way and the world’s most obvious 
needs, we can reasonably make an informed 
guess as to the shape of things to come. 


A THE top of anyone’s “future list” 
stands the great question of atomic 
energy. Will the splitting atom bring a 
millenium of cheap power, supplanting oil 
and coal? At present there are two answers: 
a short-range program based on actual 
knowledge, and distant possibilities based on 
audacious hopes. 

Many corporations, aided by the country’s 
leading scientists and engineers, are now 
working on projects to apply the energy of 
the splitting atom to stationary power plants, 


Tue Coven: Left to right, top to bottom—early 
McCormick harvester; Remington Type-Writer; 
wood-burning locomotive; early _ telephone; 
“wet” battery; Edison tinfoil phonograph; 
Singer sewing ‘machine; early camera; Edison 
incandescent lamp; dynamo; telegraph printer; 
steam turbine generator; Duryea auto; X-ray; 
first linotype; stereoscope; streetcar; Boulder 
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Dam; pressure cooker (symbol of light metals); 
high ooltage power line; Weight airplane; early 
radio; nylon; Diesel streamliner; fountain pen; 
petroleum cracking plant; machine tool; induc~ 
tion heating; helicopter; prefab house; V-2; 
television; steamship; hypodermic needle (sy 
bol of vaccines, sulfas, penicillin); radar; jet 
plane; over all: the symbol of atomic energy. 


ships, guided missiles and planes. Atomic 
power plants at Hanford and Oak Ridge 
will be in operation within a year or so. 
That project is simple. Heat and power are 
interchangeable, and every hour the Han- 
ford pile turns out heat equal to that ob- 
tained from burning 7,100 gallons of fuel 
oil or 38.5 tons of coal. This heat can be 
used to make steam to drive turbines, or, 
more efficiently, to heat mercury vapor 
that will drive a turbine and then make 
steam to drive a second turbine. This mer- 
cury-steam combination (now used in coal- 
fired plants in Kearney, N. J., Hartford, 
Conn., and Schenectady, N. Y.) is the only 
prime mover known that gets as much 
power from its fuel as the Diesel, long the 
yardstick of superior efficiency. It may be 
still better to use the heated air from the 
pile to drive a gas turbine of the closed- 
cycle type, in which the hot air constantly 
recirculates, and heat wasted through the 
exhaust in the open-type gas turbine is used 
to make more power. Since radioactive air 
may eat away the turbine blades, helium, 
which cannot be “poisoned,” may be used 
in this efficient engine. 

That brings us to one of the greatest prob- 
lems of atomic power—radiations that cause 
falling hair, sterility, wrecked red corpuscles 
and often lingering death. A wad of paper 
will stop all the charged particles caused by 
nuclear fission, but two uncharged criminals 
—gamma rays (akin to X-rays) and neutrons 
—must be caged by heavy shields of lead, 
concrete or other dense material. Nuclear 
physicists all over the world are seeking a 
lighter, more compact shield. We can re- 
flect heat radiations with a thin sheet of 
aluminum instead of absorbing them with 
bulky insulation, and we can bend light 
rays in a lucite pipe and send them back 
where they came from. If these facts offer 
any clues, we can be sure that they are 
not being neglected. 

Until lighter shields are discovered, atomic 
power as we now know it can be used only 
in stationary power plants, ships, locomo- 
tives, rockets and pilotless planes. There 
is no evidence yet that it will be much more 
economical than power methods now used, 
but it might bring all the blessings of a TVA 
to a region without coal or water power, 
and it might enable an aircraft carrier to 
circle the world a few times without re- 
fueling. 

But if we persist in harnessing the atom 
to our present engines, we will copy the 
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early motorcar makers who mounted gaso- 
line engines in buggies. A great goal seen 
by scientists is the direct conversion of 
atomic energy into electric power without 
routing it through the cumbersome heat 
cycle. How about some method of inserting 
metal terminals in a uranium pile and draw- 
ing electric power as you would from a 


battery? (Forecast by Dr. J. A. Hutcheson, 
Westinghouse Research Laboratories.) Can 
we use high-vacuum insulation to build small 
electrostatic generators like the giant Van 
De Graaff atom-smasher, enabling us to 
use directly and conveniently the energy of 
nuclear fission? (Suggested by Prof. John 
G. Trump, of MIT.) 

So far, our atomic power has come from 
smashing the heavy atoms U-235 and plu- 
tonium, but the sun gets its power by com- 
bining little atoms of hydrogen into bigger 
ones of helium. Man may learn to do this, 
with an increase in power of about 1,000 
percent. Or scientists now investigating the 
cosmic ray in this country and in Russia may 
learn its trick of disintegrating hydrogen 
atoms. No one can scoff at the notion that 
some day the world’s work may be done by 
atomic-power engines of sizes suitable for 
every job, fueled by elements that are abun- 
dant and cheap. In any event, science will 
press toward that goal. We have entered the 
lair of the atom, God help us, and the door 
is locked behind us. There is only one way | 
to go. 


Wate we are waiting for atomic power, | 
scientists and engineers will have their - | 
hands full perfecting new fuels for our pres- 

ent motors as the oil wells run dry. The 
world’s petroleum supply is definitely dwin- 
dling, and new deposits will be increasingly 
expensive to work. But we have enough 
coal for an estimated 2,500 years, and from 
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coal and natural gas, as the Germans have 
shown, we can obtain gasoline and Diesel 
oil, as well as by-products of fuel gas and 
alcohols. Coal, the orphan of research, will 
soon come into its own at the hands of the 
“long-haired professors” whom the short- 
sighted mine operators long disdained. 

For several years a toy refinery has been 
operating in the laboratories of the Bureau 
of Mines in Pittsburgh. Coal goes in at the 
top and gasoline trickles out at the bottom. 
Now two full-scale plants are being built in 
Texas for making motor fuels from natural 
gas by the more efficient Fischer-Tropsch 
process. The next step is to use coal to make 
the gas to make the gasoline, and several 
big oil companies are spending large sums 
in research to have this method ready when 
it is needed. The cost of gasoline from coal 
abroad has always been high compared with 
U.S.. filling station prices, but improved 
methods of making cheap oxygen (developed 
by Dr. Kapitza, of Russia; MIT, and M. W. 
Kellogg and Co.) will help in making syn- 
thetic fuels at prices we can pay. 

You don’t have to turn coal into oil to pro- 
vide a convenient fluidlike fuel. You can 


pulverize it as fine as face powder and blow 
it into the combustion chamber of a gas 
turbine. Perhaps tomorrow's Iron Horse will 
grind up any cheap coal, burn it, remove the 
fly ash, and spin a turbine with the hot gas, 
getting three or four times as much power 
out of the coal as does today’s steam loco- 


motive. (Built experimentally by John I. 
Yellott of the Locomotive Development 
Committee, Baltimore.) There is no reason 
why this engine can’t be used to drive ship 
propellers and factory wheels. 

But why mine coal, haul it to factories, 
pollute the air and run up laundry bills? Why 
not burn it where it lies, pumping air down 
a pipe to keep the fire going, and collecting 
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the fuel gas as it comes up another pipe? 
(Now done experimentally by the Alabama 
Power Co.) Ifoxygen becomes cheap enough, 
it could feed the fire to make richer gas, 
which might be distributed through pipe 
lines like oil, or burned at the surface and 
converted into electric power. 


That brings us to another great need—an 


efficient method of transmitting electric 
power over a thousand miles. However it 
may be arrived at, power decentralization 
is one of America’s most important goals. 
Aside from a military value that we hope 
will not be tested, it should contribute im- 
measurably toward promoting freer competi- 
tion and providing more living space and 
recreational opportunities for everyone. 


HE man of 40 will live to be flabber- 
gasted by new strides in transportation. 
Before long, robot planes with recording in- 
struments will probably penetrate the tran- 
sonic speed barrier, that mysterious region 
lying between 650 and 950 m.p.h. Will 
these pioneers pave the way for human 
flight at 1,000 m. p. h. or better, and if so, 
what motors and airfoils will be used and 
how will they behave at a slowpoke 400 
m. p. h.? Planes have already reached speeds 
that rival the pace of their own bullets, 
and pilots who bail out have to be blown 
from their seats by explosives. There will 
come a time, determined by the length of 
the average journey between points on earth, 
when further speed will not pay. If you're 
going on a quarter-mile errand, you don't 
step up your car to 80, and we can apply 
such a formula to air distances and speeds. 
The future of really fast travel lies in the 
waste spaces of the heavens. A V-2 rocket 
has already been sent up 114 miles (White 
Sands Proving Ground, Dec. 18, ’46), and 
as Dr. Fritz Zwicky puts it: “We first throw 
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a little something into the skies, then a little 
more, then a shipload of instruments—then 
ourselves.” Restless man will probably throw 
himself at the moon, at Mars, and at other 
chunks of matter and return to write books 
about it. Experts report that it’s only a mat- 
ter of mathematics, but first a few problems 
must be solved. While man’s body can safely 
travel at any known speed, with too sudden a 
change in speed or direction his more easily 
detachable components, like blood and en- 
trails, proceed in an opposite, or tangential, 
line of march, The more efficient a rocket is, 
the more likely it is to annoy its crew in 
this manner, since it must lighten its fuel 
load by quickly turning it into driving 
energy. This may cause acceleration too 
rapid for health, A compromise is indicated, 
and research toward creating new fuels 
that will give more power per pound. If 
lightweight shields against radiation are 
discovered, atomic power may bring about 
interplanetary travel. 

To serve man best, earth-bound aviation 
will concentrate on economy, convenience 
and safety, with safety first. We have an 
array of tools—Ground Control Approach, 
Instrument Landing System, Loran, fog-dis- 
persal methods, to name a few—that in some 
combination should make blind flying about 
as safe as taking a bath. For convenience, 
we need among other things a reliable low- 
priced helicopter. Maybe it will be driven 
by jets mounted on the tips of the rotors. 
Such a machine may sometime supplant taxi- 

ambulances, fire engines, cow ponies 
and crop sprayers, 


NEwEy developed tools for communica 
tion, when fully applied, will match 
comic-book dreams. Just now we are begin- 
ning to move radio broadcasting from the 
noisy, crowded, low-fidelity AM band up- 
stairs to FM, where music sounds the way 
it's made and there is room enough on the 
air for thousands of stations instead of hun- 
dreds. The transition should be virtually 
complete in a few years. Beyond that lies a 
time when telephone and telegraph poles 
will be sold for firewood, and microwave 
relay networks (used experimentally by 
A.T. & T., I. T. & T., Western Union, Gen- 
eral Electric and Raytheon) will cover the 
country, using wave lengths a few inches 
long to carry all oral and visual intelligence, 
including FM broadcasting, phone calls, tele- 
grams, television and facsimile. 

By means of such a co-ordinated system, 


a general in the Pentagon could throw on his 
office screen radar scopes in any part of 
the country and see what planes are in the 
air, and the telephone band could be so 
wide that every house in a city of 10,000 
could have its own radiophone wave length. 
(Predicted by Dr. M. H. White, of Prince- 
ton, formerly of the Radiation Lab.) The 
networks may be extended throughout the 
world by putting relay stations in planes 
that spell one another in the stratosphere, 
(proposed by Westinghouse) or by bounc- 
ing the microwaves off the moon. (Planned 
by Federal Telephone and Radio Corp.) 
Tiny radio receivers and transmitters, 
with circuits printed instead of wired (see 
p. 101), will be as common in pockets as 
fountain pens, with great savings in time, 
gasoline and shoe leather. In short, every- 
‘one may soon become accessible to everyone 
else, and that, too, is something for the 
thoughtful scientist to brood about, 


Es the most ambitious goal of 
‘ience is the duplication of the process 
of photosynthesis, by which plants, with 
the catalytic aid of their green chlorophyll, 
utilize the sun's energy in the production 
of sugar, starch, proteins, fats and cellu- 


lose—without which life on earth would 
end. If the efforts of many brilliant research 
men (like Dr. Eugene Rabinowitch, of 
MIT) should bear fruit, there might’ en- 
sue a golden age of plenty for all mankind. 

Many developments may be expected in 
the field of nutrition. Will a protein-deficient 
world eat cheap “beefsteaks” made from 
yeast? (Developed by Anheuser-Busch.) 
‘Will we feed our animals proteins made from 
wood scraps (pilot plant at University of 
New Hampshire), or on cheap synthetic 
urea made from coal? (Feeding tests at Wis- 
consin Agricultural Experiment Station.) 
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Will our descendants have everlasting teeth 
from drinking water containing fluorine? 

Man may hope for the conquest of his 
cruelest diseases—cancer, rheumatic fever, 
arthritis and polio—if he really wants it. 
But not while he spends two billions for a 
weapon and passes the hat for health. Fund- 
raising drives may warm the heart, but they 
are no match for carcinoma, which is not 
sentimental. 


THe huge industrial metropolis, a fairly 
new development in man’s history, is 
one of his worst mistakes. The pattern of 
degradation is familiar: Real estate owners 
chop up dwelling units and create conges- 
tion, then those who can afford it move to 
the suburbs, leaving behind them run-down 
areas that yield low taxes. Then the city 
tries to stave off bankruptcy by floating bond 
issues, underpaying teachers and levying 
sales taxes. All the while, radial superhigh- 
way approaches are being built to jam the 
streets from curb to curb with transient vehi- 
cles, As a result, the place isn’t fit to live in, 
and even its millionaires cannot buy the 
sunlight, clean air and recreation space that 
the village handyman gets for nothing. But 
s can be excellent places for living, if we 
will heed scientific “visionaries” who are con- 
cerned with the needs of human beings. 

If we select a number of ideas that have 
been proposed by advanced architects and 
planners, the city of the future may look like 
this: It will be surrounded by a multilevel 
belt highway near which industry will be 
relocated to isolate much heavy traffic. With- 
in this great circle, the city is divided into 
self-contained sections, each circled by a 
one-way “ring street” to prevent through 
traffic and to restore to residential streets 
the character of additional “living space” 
that they had in the horse-and-buggy days. 
(Proposed for New York by architect Her- 
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mann Herrey.) Since it has been shown that 
the building of more and wider streets and 
more parking places simply lures more cars 
into town to fill the vacuum, all incoming 
private cars, with few exceptions, would 
park in lots provided at the city limits, where 
the occupants would receive free bus tickets 
to the center of the city. (Plan now being 
tested in Baltimore.) 


7, pena ee ie would aid in city 
planning, breaking up streets to check 
cold winds. Walls of city gardens and court- 
yards and walls lining streets would have 
large louvres, like outdoor Venetian blinds, 
set to catch the sun’s heat rays in summer 
and bounce them back into the sky. (Pro- 
posed by Dr. Albert E. Parr, Director, Amer- 
ican Museum of Natural History.) 

All heavily traveled sidewalks would have 
awnings or roofs to protect pedestrians from 
the elements (proposed by Edward Bellamy 
in Looking Backward), and snow would 
be melted on midtown streets by radiant 
heat from pipes imbedded in the pavement. 
(Now used on a road in Belmont, Mass.) 
Better still, snowstorms over cities may be 
prevented by sending planes to “seed” the 
clouds with dry-ice pellets, making them 
dump their cargo in the country. (Done ex ex: 
perimentally by Vincent J. Schaefer, Gen- 
eral Electric Co.) 

These may not be the answers, but cities 
will adopt plans equally revolutionary, or 
slide further into their morass of fiscal and 
architectural bankruptcy. 


WE Mest lessen the gap between the 
scientist and the rest of the world. The 
scientist is not a mysterious genius. He is 
an ordinary man with a highly developed 
respect for provable facts, who has learned 
accurate methods for sifting those facts from 
the chaff of conjecture, legend and wishful 


half-beliefs. The man who masters a balky 
furnace and the woman who bakes a better 
muffin are often unconscious scientists. 

People must come to a better understand- 
ing of laboratory men and their methods, for 
science plans our future and sends us the 
bills. When we don’t know how to read 
them, we sometimes get stuck. And that’s 
not all. ‘History shows that it’s dangerous 
for members of a small, powerful minority 
to consider themselves universally misunder- 
stood. If we don’t knock on their lucite 
towers and ask them to the clambake, a few 
ingrown fanatics may try to run the world 
on their own, and there will be a loud and 
final bang. 

The responsible scientist of the future will 
be increasingly concerned with social prob- 
lems. When people say that a certain human 
dilemma lies beyond the scope of science, 
it is often more accurate to say that scientific 
analysis has not yet been successfully applied 
to it. Race prejudice is one of the most chal- 
lenging fields for tomorrow’s scientists, and 
no one knows what physician, psychiatrist, 
nthropologist, ecologist or economist may 
discover facts that will help to end lynchings 
and ghettos. To what extent is race hatred 
a function of the income, occupation, nutri- 
tional status, dental condition and folk habits 
of the hater and the hated? Nobody knows. 
Science should explore the dark problem. 

Juvenile delinquency, venereal disease 
and assorted neuroses present more jobs for 
enlightened scientists. It is not enough to 
treat these maladies after they occur. What 
would be the preventive effect of subsidized 
early marriages? Animals mate blamelessly 
when they reach biological maturity. Homo 
sapiens is expected to wait until he gets a 
raise or a house to live in. What ills derive 
from his abstention, or from his guilt at vio- 
lation of the social code? If a billion-dollar 
research project established facts leading to 


a 10% improvement, it would be the greatest 
bargain of the ages. Also, manufacturers 
might sell more refrigerators. 

The organization of our industry and 
agriculture has made us into a nation of 
movers. Trends in population movements 
should be anticipated, and practical methods 
should be adopted to ease the shocks of a 
family’s readjustment to the new locale. 


Today no enlightened corporation builds a 
big plant without considering the housing 
and transportation facilities available to its 
employees. What happens to the em- 
ployee and his family when the plant shuts 
down or moves somewhere else is of equal 
importance to society. 

Today, scores of eminent scientists, horri- 
fied at the killing power of the splitting 
atom, are earnestly working to unite all 
peoples in a master plan to harness it in the 
service of life. We'd better help them, and 
do it fast. Once we have jailed this blood- 
thirsty outlaw, the same plan can be used to 
control other scourges, both man-made and 
natural. Man will then have a chance to ful- 
fill his destiny through science. Until then, 
we live by the skin of our teeth, awaiting 
the White Pillar of Doom. END 


Hartanp Mancuesten, the author of “Science Never Stops,” 
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A message to 

young men interested 
in science, from 

the President of 
Marvard University 


Dr. James B. Conant, chemist ond educator; chair- 
man of National Defense Research Committee, 
1941; president of the American Association for th 
Advancement of Science, 1946; member of the 
General Advisory Committee for the U.S. Atomic 
Energy Commission. 


Hducating a Scientist 


By Dr. James B. Conant 


I\ APPLIED science, there is only one 
thing that can outmatch young men with 
good ideas, and that is still younger men 
with better ideas. 

During the war, many scientists and engi- 
neers labored in what were to them new 
and untried fields. Indeed, I am inclined to 
think that a detailed analysis >f the work of 
scientists in the National etense Research 
Committee would reveal hat some of the 
most important work was done by able sci- 
entists who came to a technical problem 
with no previous experience in the matter. 
Nuclear physicists working on radio fuses 
and radar; chemists and physicists dealing 
with subsurface warfare; physicists, chem- 
ists and engineers who had never heard of 
rockets before 1940 developing and manu- 
facturing rockets in 1942—all these and 
many other cases demonstrate the point I 
have in mind. If the success of the hitherto 
uninitiated seems a paradox, it has its paral- 
lel in the history of more than one industry. 

Well-trained men with capacity and imag- 
ination, when brought into a new field, often 
make startling advances. Why is this so? I 
think that the answer is to be found, not in 


POPULAR 
88 science 


the great store of knowledge about specific 
things which these men have accumulated, 
but in their understanding of the strategy 
and tactics of science. Since our civilization 
is now so largely determined by advances in 
science, both scientists and nonscientists 
need to understand both the possibilities and 
the limitations of experimental and theoreti- 
cal science. 


Strategy and Tactics 


The best way to get an understanding of 
science is to study important experiments 
that men have made in the past. You will 
find examples of such experiments in a little 
book, On Understanding Science (Yale Uni- 
versity Press), based on some lectures I 
gave at Yale University last spring. One can 
see recurring certain basic principles of the 
strategy and tactics of science in the stories 
of such men as Galileo, Copernicus, Newton 
or in the less well-known accounts of men 
like Torricelli, Pascal and Boyle. I am in- 
clined to prefer the latter. For the reader of 
the history of nce should be warned 
against overemphasizing the role of the few 
brilliant generalizations that from time to 
time in the last 300 years have played so 
important a part in the advancement of 


science, In my book I have tried to direct 
attention primarily to observation and ex- 
periment and the less spectacular and less 
known advances in the sciences. 

In studying the history of science, a per- 
son will find certain points that have a 
wide application to science in general. 
Among these points are: 

1. The influence of new techniques of 
experimentation and their connection with 
the practical arts. (Men could not study the 
behavior of materials in a vacuum until a 
convenient method of producing a vacuum 
had been invented.) 

2. The evolution of new concepts from 
experiment. (Through experiment, men were 
able to discard the ancient idea that “nature 
abhors a vacuum” for the concept of an 
atmosphere of a weighable material air, the 
pressure of this atmosphere varying with the 
height above the bottom of the “sea of air.”) 

8. The difficulties of experiment, and the 
need for eternal vigilance in interpreting ex- 
periments. While the inherent “cussedness” 
of inanimate nature is something that only a 
man who has spent years in experimentation 
can fully understand, some appreciation of 
the pitfalls that surround the experimentalist 
can be acquired by the proper study of the 
history of science. (The study of the trans- 
mission of sound in air and in a vacuum is a 
good example of these difficulties.) In this 
connection, attention should be called to the 
importance of the controlled experiment. 
The essence of the controlled experiment is, 
of course, control of the relevant variables, 
such as temperature, pressure, light and 
presence of other materials. There is always 
& question of the necessary degree of con- 
trol, and ways of estimating the effect of 
lack of control are of first importance. 
Progress in a given field often depends on 
recognizing what are in fact the relevant 
variables and devising methods of measuring 
and controlling them in the experiment. 
Errors frequently spring from overlooking 
important variable factors. 

‘4. The development of science as an or- 
ganized social activity. Science has always 
been related to the economic, political and 
cultural life of its times. In some cases, the 
channels in which scientific inquiry flowed 
were conditioned by political events and 
forces, The history of science has been in- 
fluenced by such general events as the 
founding of the famous scientific societies in 
the 17th century. Any reader of science also 
should get at least a glimpse of the vast 
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literature of science that exists in the 20th 
century. The layman should know some- 
thing of the methods of indexing and com- 
piling this literature and gain some under- 
standing of how, in spite of the volume of 
material, scientific news now travels faster 
than ever before. 

So much for the understanding of science 
by nonscientists. Now let us consider what 
is necessary to make a well-rounded scientist 
in the present day. 


Breadth of V 


No man can properly serve the nation as 
a scientist today without a good grounding 
in what I call general education, which may 
be described as education for broadening « 
man’s horizon. No man can be considered 
educated these days who does not have a 
share in the common core of man’s knowl- 
edge, “the wisdom of the ages.” 

No one wishes to disparage the impor- 
tance of being “well informed.” But even a 
good grounding in mathematics and the 
physical and biological sciences, combined 
with an ability to read and write several 
foreign languages, does not provide a suffi- 
cient educational ba: 
tists of a free nation. F 
contact with both man’s emotional experi- 
ence as an individual and his practical ex- 
perience as a social being. It includes no 
history, no art, no literature, no philosophy. 
A person, at every stage of his life, must be 
concerned, in part at least, with the words 
“right” and “wrong” in both the ethical and 
the mathematical sense. 

The good citizen of today will know 
something of the political and economic 
history of the past, and be able to relate this 
to the political and economic problems of 
the present. He will understand the evolu- 
tion of science as part of the whole cultural 
history of the world. And he will read the 
literature and philosophy of the past as a 
help in meeting the problems of modern 
man and modern society. 

Unless he feels the import of those general 
ideas and aspirations that have been a deep 
moving force in the lives of men, he runs the 
risk of partial blindness. In an age charac- 
terized by the terrifying potentialities of 
science and a highly contracted world, men 
cannot afford even partial blindness. © END 
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Do You Know These “Young Men of Science?” 


PSM’s artist has portrayed them as _as they might look in modern dress. 
they were when they made their Check clues under pictures, the 


early contributions to science, and turn page upside down for answers. 


26 2. He was only 28 years 8. He was Director of 
old when he invented the the Harvard Observatory 
at the age of 36. 


cotton gin. 


1, He was a mere 
when he published his 
report on relativity 


Je first power- 6. He was only 38 when 
first patent on his wire- fight when he he proved that the steam- 
less when he was only 22 3 1 boat was practical 


7. He was 24 when he 8. He was 24 years old 9. He invented the self- 

built the first multi- when he discovered the starter for automobiles 
engined plane law of gravity when he was 34 
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Testers “Hug” 
New Cars 


NEw railway cars are being given tests 
tough enough to make their hair—or 
their framing—curl. Pictured above in Budd’s 
Railway Structural Test Laboratory, the 
new Vista-Dome is getting the works in a 
pound horizontal testing machine, 
which can accommodate cars up to 95 feet 
in length. A huge ram gave the new obser- 
vation car an 850,000-pound squeeze along 
the center line of the coupler. A wire 


Taking readings of 
test of Budd's new 


stretched alongside recorded the original 
length, and the difference after the squeeze 
told the deformation. The Vista-Dome took 
the squeeze with no permanent deformation; 
the windows didn’t even break. The same 
results were obtained when 550,000 pounds 
were applied a foot higher on the center line 
of the buffer. These loads were 50,000 


pounds greater than the requirements of the 
American Association of Railroads. 


This huge ram, at left of picture, can supply up 
to 2,000,000 pounds pressure to test railroad cars. 
Jocks check body rigidity under torsion loading. 
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Chicken-wire Ocean Tests 


destroyer mod jing tested atop Pt. Lo i wy Electronics Laborat 
The antenns in he ait ot right and the parabolic in the foreground a 
conjunction with apparatus oboord the model. Both ve yosurements can thus 
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Navy's Byes 


MINIATURE ships of brass, sailing on 

Mx of hardware cloth and chicken 
wire, are helping the Navy improve its com- 
munications. Both radar and radio are af- 
fected by the shape of a ship’s superstructure 
and its relation to the antennas. Testing 
these effects on big ships involves swinging 
them through a tight circle while the signal 
strength of their transmissions is measured 
ashore, By building exact models and testing 
them with multiplied frequencies, distor- 
tions can be studied and better designs can 
be niade far more easily. 


The whip antennas (lower left) on this 1/24 scale 

I of a baby fiat-top are being checked in the 
horizontal position they would 
take off or land. Each transmit 
band, from 2 to 18 megacycles. 


View of oscilloscope shows o sweep being made in 
several directions: The signals appear as blobs at 
the ends of the sweep lines. If the blobs were 
connected, they would form a pottern like that 
shown in the next picture. 


This model of o carrier's “island” is twice the scole 
n the left. Radio antennas and radar 


This is the oscilloscope’s report on a continuous, 
cround-the-compass from a cruiser at 3.0 
megacycles. The foremast suppresses forward and 
reflects rearward radi in of such 
distortions is the object of the Navy's tests. 
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One-ton 
Mowitzer 
Mits the Silk 


The 2,240-Ib. howitzer is looded into the rear door 
of 0 C.82 Fairchild cargo plane. Packed on skids 
beforehond, it can be put aboard in 15 minutes. 


ILES up, a ton of howitzer slides out of 

a plane into space—and floats gently to 

the ground. That's the latest trick AAF engi- 

neers have pulled with their improved ver- 
sion-of the German ribbon parachute. 

The 75-mm. howitzer is carried on wooden 
skids and loaded on a ball-bearing wheel 
conveyer located on the floor of the plane. 
A 14-foot ribbon parachute drags it out of 
the plane, and as the cargo falls it pulls open 
the big 90-foot canopy ‘chute that eases it 
to the ground. 

The ribbon parachute eliminates both the 
usual opening shock and the tumbling of the 
cargo as it hits the slipstream, Because the 
cargo’s forward motion is reduced, it is more 
likely to land where aimed. 

The ribbon parachutes are also proving 
their worth in dropping instruments out of 
V-2 rockets 70 miles up in space. Now the 
‘chutes are even bringing the whole rocket 
back to earth after its upward impulse has 
been exhausted, permitting it to be re-used. 
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‘A small ribbon ‘chute, folded, was released as 
plone neared target area. Now, at the drop point, 
it has been tripped ond fills, left, to pull out cargo. 


Once out, the corgo is floated down by a large 
90-foot canopy porachute. The extraction ‘chute 
stays open olongside to sto 


Inside the 
Bigest 
an-made 
Brain 


w caleulator 


steel bones, 


make mistakes. 


By Stephen L. Freeland 


bi Bag) LARGEST brain in the world today 
is a mammoth electrical mathematician 
being built at Harvard’s Computation Lab- 
oratory for the U.S. Navy Proving Grounds 
at Dahlgren, Va. But its reign as king of the 
robots will be brief. 

Work already has begun on faster, better 
calculators based on the lessons learned in 
creating this machine, known as the Dahl- 
gren Calculator, or Mark II, just as this one 
was designed to be the big, tough brother 
of Mark I, which was built for Harvard 
during the war by the International Busi- 
ness Machines Corp. (PSM, Oct. '44, p. 86). 

Mark II, however, will not be retired. 
Even Mark I has many years of useful labor 
ahead. There is plenty of work waiting for 
all the big calculators now in existence and 
on the drawing boards. Mark I is still 
churning out answers to abstruse mathe- 
matical problems 24 hours a day, and 
Mark II will be taken to Virginia next month 
to begin an equally strenuous career. 

Mark II is simply larger, faster, more 


All panel wir- 
identification. 


versatile and more flexible than Mark I, 
The difference between the two machines, 
however, starts right at the eight-foot-high 
front panel, which is 60 feet long and shaped 
like a shallow “U” in Mark II, 51 feet long 
and straight in Mark I. Adders, multipliers, 


interpolators and instruction mechanisms are 
all let into this front panel like drawers in a 
bureau in Mark II. Two men can handle 
them easily, and if one unit goes haywire, 
it can be removed and a spare one slid into 
place with no waste of time. In Mark I 
no such substitution is possible. 


Answers Roll Out on Ribbons 


There are other differences, too. Long 
strips of paper tape run on aluminum spools 
across four panels of Mark II, and one en- 
tire section is devoted to printing and stor- 
ing these tapes. Punched in code, they 
pass through delicate fingering devices on 
the panel; depending on how they are 
punched and where they go, they tell the 
calculator what numbers to use and how 
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The long main panel boord of the 
Mark II Colculator, shaped like o 
shallow "U," is shown in the angled 
view above. The diagram at right 
is @ floor plon of the computing 
machine showing the arrangement 
of the main boord, the control 
desk in front of the boord, and 
the six relay cubicles behind it. 


to use them. Mark I also uses tapes, along 


with punch cards, but the tape is broad 
and heavy and forms a complicated and 
bulky maze behind the panel, where it is 

get at. On Mark II a tape can 
be changed in a minute. 

Mark II is hooked up to a battery of 
four teletypewriters, with a fifth as a stand- 
by, while Mark I has only two. Mark I 
displays a 30-foot stretch of glass window 
behind which the spinning gears of the 
counters may be observed, whereas Mark II 
has no visible moving ‘parts except for 
the spools of tape. 
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Unlike as the two machines are in ap- 
pearance, it is not until one goes behind the 
panels that their real difference is seen. 
While Mark I performs its functions almost 
noiselessly by a combination of mechanical 
gears and electrical relays, Mark II’s calcu- 
lations are all done in a whirling clatter of 
relays. There are 13,000 of them in place 
now, and positions are available for 2,000 
more if needed. 

‘Actually, Mark II uses three kinds of 
relays: a single coil, a double coil, and a 
double coil with a latch. All were designed 
and developed by the staff of the Harvard 


Computation Laboratory in co-operation 
with the Autocall. Company, of Shelby, 
Ohio. Their contacts are made of a special 
silver alloy that enables them to operate at 
least 100,000,000 times at a pulse rate of 
five milliseconds. 

Each type of relay has a different job to 
perform. The single coil simply acts as an 
immediate transfer agent for a number, 
shooting it right into a computation; the 
double-coil relay can take a number and 
hold it for a certain predetermined number 
of pulses—carry the number in its head, in 
effect; the third type, the double coil with 


le over the top of the main board, above, ore 
severol of the six big relay cubicles where oll of 


the octul calculations are performed. At the low 
control desk shown at left, one mon can operate the 
Facing the main board, he is sur- 


s, four for normal 
operation and 
back is the ope 


latch, will hold a number indefinitely until 
it receive: special signal to put it into 
the calculati 

Mark II can perform in less than one 
second multiplication that takes Mark I 


nearly six seconds. And since Mark II has 
four multiplier units, compared to only one 
in Mark I, it can do four such operations 


the same time. All the other jobs are 
speeded up in like degree, and frequently 
the Mark II will get answers faster than the 
second rate at which the printer 
can record them. 


Faster Recorders Are Needed 


The business of speeding up recording, 


incidentally, is bothering the builders of 
big ? 


calculators right now. The Arm 
AC (Electronic Numerical Integrato. 
and Computer) and EDVAC (Electronic 
Discrete Variable Computer) are perhaps 
1,000 times faster in getting answers than 
Mark II (PSM, Apr. ’46, p. 83). They hit the 
same bottleneck of printer speed, however, 
when it comes to writing them down. 

The not-yet-completed EDVAC, for ex- 
ample, uses a series of mercury tanks capable 
of “memorizing” up to 1,000 10-digit num- 
bers and referring to any of them in an 
average time of 1/5,000 second. Also, its 
system of magnetic tapes, upon which prob- 
lems are coded and their results obtained, is. 
similar in purpose but superior in speed 
operation to that of Mark II’s perforate 
paper tapes. Its actual over-all speed, hov 
ever, is still dependent upon the rate wi 
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arly known os "yo-yos," permit variotions in the 
length of the paper tapes and their almost instant 
removal. A system of lights across the top of the 
sub-main control panel (center panel) 


intermediate calculations prior to the final answer. 


of its simplicity a1 
connections thot make all wiri 
a matter of seconds. 


plug-and-jack 
installations 


which its conclusions can be written down. 
A possible solution to the problem of 
printer speed has been suggested by the 
development at Harvard of the “numero- 
scope,” a cathode tube that would flash an 
actual number when energized, A battery 
of these tubes would, of course, permit the 
calculator to write any number it wanted as 
quickly as it got the number. At present, 
however, there is no film fast enough and of 
sufficiently fine grain to get clear photo- 
graphs of numbers flashing so swiftly. 


Simplicity Speeds Assembly 


Mere speed, even when its full use is 
made possible, is only one of the advantages 
obtained by using relays in Mark II. Equally 
important is their greater accessibility for 
maintenance and repair. Ranged in banks 
along the exteriors of six 15-foot-long cubi- 
cles, the relays are easy to get at. 

They are, moreover, interchangeable with 
others of the same type; to make replace- 
ment completely foolproof, each type of re- 
lay has its own color on its case and on the 
blank into which it should go. A man would 
have to be color-blind to try to jam a black 
double-coil latch relay, for instance, info the 
place belonging to a red single-coil relay. 

The wiring of Mark II is also a master- 
piece of accessibility and mobility. Every 
panel can be moved without touching any 
but external wires. These external wires, 
ke the wires on the panel itself, are clearly 
identified. Panel wiring was completely 
laid out, laced on jigs and brought to the 
panel itself as a unit before a single con- 
nection was made. 


construction of Mark II 
entire mechanism of this rototir 
can be removed is choract 
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The sub-main control panel, operated by the tech- 
ni the two separate but 


panels similarly arranged 
nither nds of the sulcmals contre pone! 


When Mark II goes from the computing 
lab in Cambridge, Mass., to the Proving 
Grounds at Dahlgren sometime in June, only 
15,000 out of some 300,000 connections for 
over 1,000,000 feet of wire will have to be 
broken and remade. The bolted angle-iron 
construction of the machine's framework 
makes it simple to take apart and move. 


Convoy Will Move It 


Moving will be done by a 25-trailer-truck 
convoy, with one whole truckload devoted 
to testing equipment. Once the machine 
gets to Dahlgren, it will take two to three 
months to set it up and test it. The boss on 
the job will be a graduate engineer from 
Cornell, Mr. Frederick G. Miller, who has 
worked on Mark II from the blueprint stage. 

Mr. Miller, with a staff of five mathema- 
ticians and a crew of 12 maintenance and 
repair men, all trained under the supervision 
of Dr. Howard H. Aiken, head of the Com- 
putation Laboratory at Harvard and a lead- 
ing authority on large-scale calculators, will 
stay with Mark II as civilian employees of 
the Navy. They will keep the machine run- 
ning 24 hours a day, every day in the year. 

Testing a big calculator is like training 
a mule—the man has to know more than the 
mule. There will be the arduous matter of 
checking all contacts, then every circuit, 
then groups of circuits (there is a special 
machine for this, built at Harvard, which 
acts like a baby calculator itself) and then 
of making trial runs of problems. 

Because Mark II is built in two halves, 
like the two lobes of the human brain, it will 
be possible to check one half against the 


for sequence mechanisms, two for tape stora 
and one of mathematical constants. In addi 
each sectio .cted to two of the four tape 
punch and feed panels at th 

of the four interpolator panels at the extreme left. 


other. Finally, the entire machine will be 
given a problem for which the answers are 
known-—perhaps something Mark I has done 
already. If it pulls through that, Mark IL 
will be ready to roll for the Navy. 

Even after it gets into operation, how- 
ever, Mark II can make mistakes, and one 
of the biggest jobs Mr. Miller and his team 
will have will be guarding against them. The 
machine itself will help in this. It has 30 
its” built into it, and the mathe- 
matician who sets up a problem punches 
instructions into the tape that brings these 
checks into operation. 

If a result fails to pass the check circuit, 
bells ring, lights flash, and the whole com: 
puter stops like a tilted pinball machine. 
Then the trouble-shooters go to work, track- 
ing down the source of error by the same 
process of progressive isolation a radio re- 
pairman uses in fixing a balky set. 


Six Twelves vs. Twelve Sixes 


A simple example of how a check circuit 
is used is in multiplication. Whether done 
with paper or pencil or by relays, multipli- 
cation is, after all, only a way of adding. 
Six times 12, for instance, is 72, whether 
one gets the answer by grade-school meth- 
ods or by adding a column of 12 sixes. 
Mark II, like most calculators, does it the 
hard way, taking 12 separate sixes out of 
12 separate relays and adding them. 

To check that, the machine is also, asked 
to take six twelves out of their relays and 
add them. Then both results are passed 
through the check circuit: if they agree, fine; 
if not, the machine stops. In much the 
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same way, checks are put in for using trig- 
onometric functions to establish mathemati- 
cal identities. These check circuits were 
developed by the Computation Laboratory 
and are found both on Mark I and II, but 
not on any other existing machines. 

Sometimes these check answers are not 
absolutely the same, but they can still get 
past the check circuit at the mathematician’s 
discretion. The difference comes about be- 
cause Mark II is correct only to 10 significant 
figures (Mark I works out to 23 figures and 
can be rigged to go to 46), and in “rounding 
off” two series of numbers from a problem 
done two different ways a discrepancy may 
pop up in the last figure. 

There is a special “tolerance” control in 
the check circuit to take care of this. The 
mathematician may decide that a difference 
of one in the 10th significant figure is okay 
for his purposes, so he sets that in the circuit, 
and if the two answers differ by one or less, 
they go right on; if they differ by more, the 
machine stops. 

‘Obviously, much depends on the mathe- 
matician. He has to know what the machine 
can do and just how it does it. That is why 
those in the laboratory, who even now are 
engaged in building Mark III and planning 
Mark IV, look forward to the day when they 
will turn away from constructing machines 
and get to work on the even more important 
task of training mathematicians and engi- 
neers to handle them. 

Large-scale computers like Mark II are 


not put to work to find one answer to one 
equation, any more than a pressure cooker 
is used to boil one three-minute egg. They 
are used, instead, to get a long series of 
answers to the same equation where the vari- 
able factors change a little bit each time. 
‘A gradual change in a variable should pro- 
duce a gradual change in answers, which, if 
charted, would show up as a nice smooth 
curve. 

A mathematician can sense this curve 
without charting it, just as an old fisherman 
can tell when his boat is drifting without 
taking bearings. Any sudden departure from 
the smooth curve shows that the calculator 
is making mistakes, Occasionally, though, 
there are some surprises. 

Some of the people at Harvard got a sur- 
prise during the war. One day they re- 
ceived from Washington a formula to run 
on Mark I, with no further information than 
orders to do the job right away. They put it 
in the machine, and for a while the answers 
built up slowly in a nice, normal curve. All 
of a sudden they went completely haywire; 
the curve stopped being a curve and became 
a mountain peak. Then the peak itself got 
higher and higher. 

The watchers tested the machine up and 
down, but it looked all right. They thought 
that the machine had gone crazy but 
couldn't prove it. 

Months later an atomic bomb burst on 
Hiroshima. That made the astounding an- 
swer to the problem plausible. END 


PSM's February conception of televised surgery 
{above) envisioned the use of auditoriums. The 
Johns Hopkins test promises such a development. 
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Televising Surgery 


Cuose on the heels of prophecy, the first 
television broadcast of an actual operation 
was made late in February as a test to 
determine its practicability for surgical edu- 
cation (PSM, Feb. '47, p. 66). 

Presented by Johns Hopkins in co-opera- 
tion with RCA, the experiment enabled 300 
doctors to witness the so-called “blue” baby 
operation (delicate heart surgery to correct 
an oxygen deficiency). 

Two transmitters, one directly above the 
operating table and the other in the gallery 
with a telephoto lens, provided a view of 
the operation as clear and inclusive as that 
of the surgeon himself. A microphone above 
the table permitted the surgeon to comment 
during the operation. 


Transmitters 
Shrink to 
Lipstick Size 


BR guy who tells you that you'll soon be 
talking through your hat may not be 
talking through his. For now your hat is 
plenty big enough to hold a complete broad- 
casting station. The printed, or painted, 
radio circuits developed for the proximity 
fuse, already used for receivers (PSM, Ma 
"46, p. 131), have been applied to transmit- 
ters. 

These laboratory models, no bigger than 
a lipstick, are the after-hours work of Dr. 
Cledo Brunetti and fellow experts at the 
National Bureau of Standards. Tiny trans- 
mitting circuits are painted on the outside of 
subminiature tubes. Only microphone and 
batteries are needed to complete the units. 

Combination of the new transmitters with 
the printed-circuit receivers opens the door 
to personal, two-way communicators. Special 
FCC permission was obtained to test the 
transmitters on the two-meter ham band, but 


the miniature “transceivers” will probably be 
most used in the 460- to 470-megacycle 
Citizens’ Radiocommunications Service that 
the FCC has set aside for unlicensed ci 
ians, Broadcast range under ideal conditions 
might be 40 to 50 miles, but surveys show 
that demand is centered on very short-range 
communications. For this, both battery and 
antenna can be kept small enough for easy 
portability. 

Wide interest has been aroused by the 
miniatures. A chain store would like to use 
them for taking inventories—the lister would 
just name each item on the shelf and a 
checker in the office would hear and record 
it. Police propose to link their individual 
patrolmen to headquarters. Farmers hope to 
talk across the fields. Waiters can whisper 
orders into the kitchen. And mothers see a 
fine way to keep tabs on what little Johnny 
is up to when playing outdoors. 


Four models of painted-circuit transmitters ore lined up beside an ordinary radio tube to show com- 
Porative sie. Type mourted ta lipstick holder in top plate i only W Inch in diometer and one inch long. 
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WHAT'S NEW: N 
_im AVIATION 
Germans Wanted It 


Tus odd plane cost its designer three 
years in a Nazi prison, With a 300-m.p.h. 
top speed, it can mush down to a nose-up 
landing at 47 m4 e Germans wanted 
details for a new attack plane—and French- 
man Maurice Delanne refused. Now he plans 


i $03 =. 
Tests Tires Visually 


PLane tire pressures can be tested by eye 
alone with this simple Consolidated Vultee 
gadget. The measure is set on the ground 
beside the tire: if the upper point just 
touches the rim, the pressure is okay. 
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a U. S.-built, 10-passenger transport (above). 
The low wing replacing the tail gives so 
much extra surface that the plane, instead 
of stalling, is said to drift down at 12 feet 
per second. The 35-percent extra lift also 
permits the load center to be far from the 
center of gravity, so the two 500-hp. en- 
gines are tail-mounted without a long shaft. 


Three-in-One Suit 


Tus AAF cotton-twill suit combines a life 
jacket that floats its wearer face up, a light 
flying suit, and an emergency sustenance 
vest. It cuts the weight of flying clothes by 
about two pounds. 
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~16-F1. LINEAR ANTENNA 


Eagle-eyed Radar 


Tis 16-foot Eagle radar antenna struc- 
ture, a wartime secret, is really 250 individual 
antennas, They replace the usual rotary disk 


MAIN METER 


One-stop Service Station 


‘Time of running out on the line to diag- 
nose electrical troubles on aircraft and then 
running back for tools and equipment, two 
AAF civilian employees have designed and 
built a portable shop. Used at the Clinton 


or spinner to provide greater resolution and 
thus more scope detail. The Eagle meant 
more accurate B-29 bombing at night or 


through overcas 
GCA and MEW 


Now it is being used for 
ir-traffic control systems. 


SOLDERING 
TRANSFORMER 


County Army Air Field, Wilmington, Ohio, 
it can be taken to any plane needing elec- 
trical service, checking, maintenance or 
installation. It is estimated that 50 percent 
more work can be done with the unit, which 
is contained in a three-wheel cart and 
weighs less than 600 pounds. 
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Trainer Is Missing Link 


A _xew North American trainer, the 
XSNQJ-1, fills a gap in the Navy's training 


program, Fast enough to give the feel of 
tricky, high-speed fighters, it is simple 


Spokes Test Planes 


Ts maze of bicycle spokes can exert all 
the stresses that a plane meets in flight. Each 
links the skin of the aircraft to a hydraulic 
jack, Here engineers use it to test North- 
rop’s new transport, the Pioneer. Shot bags 
in foreground apply minor loads. 
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enough for intermediate students to fly. The 
all-metal, two-place trainer is unusual in 
putting the student in the forward seat to 
get the feeling of flying alone. A Wright 
nine-cylinder engine gives a 270-m.p.h. top 
speed. Service ceiling is 30,000 feet. 


Camera Scorns Shutter 


Tus AAF camera, the S-7, has no shutter— 
and doesn’t need one. It is used by fast 
planes for treetop photography. Motor 
keeps film moving past lens as fast as 
objects on ground move on camera's focal 
plane, so image is motionless on film. 


‘The XB-45 boosts o slender, fight 


fuselage, but it can carry more bombs than the wartime “heavi 


AAF Tests First Four-Jet Bomber 


Nonrn American's XB-45, undergoing 
tests at Muroc Army Air Base, Calif., is the 
first four-jet bomber to fly in the U.S. Its 
engines—General Electric J-35s set in pairs 
in two nacelles—are said to give it an “ex- 
ceedingly high” speed. Gun turrets have 
been eliminated for streamlining, and the 


inforced to with- 
of high-spe it. The plone hos 
@ refrigeration system to offset frictional heat. 


only protuberance is the “bubble” in which 
pilot and co-pilot sit in tandem. Although 
the XB-45 compares in size and range with 
the heavy bombers of World War II, it is 
classed as a medium. It has a wing span of 
89% feet, is 74 feet long, and accommodates 
a crew of four men, 


Twinjot nocales are chuod of wing's lading edge 
for easy acces sure tire 
wos specially developed to f¥ inte the thin wing. 
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300 Volts in the 
Palm of Your Hand 


‘WO hundred 1%-volt cells have been 
crammed into a one-pound package by 
engineers of the National Carbon Company 
to produce a small fistful of high volt- 
age. At approximately 300 volts a pound, 
these Eveready batteries can deliver sev- 
eral thousand volts without adding greatly 
to the size or weight of portable equipment. 
One immediate application for the new 
batteries is in completely self-contained 
Geiger counters used to detect the presence 
of radioactive substances. Portable Geiger 
counters are finding increasing use in such 
fields as medicine, metallurgy and geology 
not to mention nuclear physics. One of 
the smallest radioactive detectors produced 
up to the present, only 11 inches long, is 
pictured at the upper right. Three batteries 
in series provide the 900 trigger volts needed 
to make the counter tube and amplifier tick 
off the presence of particles from radio- 
active elements. 

Repeating photoflash tubes of the gas-dis- 
charge type also need high voltages but 
little current. Six or seven series-connected 
batteries have enough electrical energy for 
2,500 flashes—plenty to keep a news photog- 
rapher clicking for many months. 


Close-up shows compactness of 300-volt battery 
made of 10 stocks of flat cells. It is slightly less 
than three inches square, just under four inches high. 
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counter, made by Ins 
Laboratories, Chicago, wai 
complete with cose, probe and batteries. 


Compact battery construction has largely 
been made possible by new techniques for 
sealing in sandwich form the carbon-elec- 
trolyte-zine cell invented nearly 60 years ago. 
Plasticized sealing materials have reduced 
the nonproductive space by eliminating the 
metal cans and other bulky liners that were 
formerly needed to prevent the semifluid 
electrolytes from intermixing’and short-cir- 
cuiting. Flat squares, moreover, may be 
stacked with much more economy of space 
than the rounded or cylindrical cells. Ten 
wax-impregnated stacks, each containing 20 
individual cells, make up this latest addition 
to industry's stockpile of portable power. 


NONPRODUCTIVE SPACE 


HLASTIC SEAL SEAL- 


heavy carbon electrode and expansion cham 


Speedway drivers and cars alike 


depend on skill of men in the pits. 


By Devon Francis 


HEN the winner of the annual Indian- 
upolis Speedway 500-mile race streaks 
across the finish line late this month to the 
thunder of applause, a man in the pits, 
ignored by the crowd, will relax his grip on 
a grimy stop watch, grin to himself and 
start collecting his tools. 
His name won't be in the headlines. When 
the cameras click, he will be only a face 
in a sea of faces, But to those who know 


automobile racing he will be the hero of the 
day. For he will be the winning car’s chief 
mechanic. 


It’s largely the mechanics who win the 
races. They are the nursemaids of the deli- 
cate and temperamental machines that for 
hours on end pound around the world’s 
greatest closed raceway for wheeled vehicles. 
They are far more than that, though. They 
are practical engineers, surgeons on call for 
emergencies, father confessors to racing 
drivers, coaches who call their signals from 
the bench, 

A good mechanic is a Jimmy Valentine in 
overalls. By feel, by ear, he can perform a 


Mechanics Win the Race 


diagnosis on his racer in a matter of seconds. 
Last year Ted Horn, at the wheel of an Ital- 
de Maserati Grand Prix car, coasted 
s pit on the seventh lap with a dead 


engin 

“What happened?” asked Harry W. (“Cot- 
ton”) Henning, dean of all the indianapolis 
race mechanics, even before the wheels had 
stopped rolling. 

“It began to pop,” said Horn. 
quit. 

Henning’s practiced fingers already had 
the hood up. 

“Did it get rougl 
bowels of the racer. 

“Yes.” 


“Then it 


he called from the 


Seven-minute Surgery 


Henning ripped out the magneto. In six 
minutes and 45 seconds he had replaced it 
with another. He recognized the engine 
roughness as a timing ailment in the igni- 
tion system. The magneto rotor had, in fact, 
sheared. The Maserati, tailing the field, 
rolled back on the track and went on to 
take third place. 

Mechanics have to be fast. Seconds count. 
Riley Brett, of Los Angeles, once changed a 
wheel for Wilbur Shaw in 7 2/10 seconds, 
probably a world’s record. Shaw, president 
and general manager of the Indianapolis 
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Motor Speedway Corp., retired from racing 
now, is a former mechanic, by the way. 
The mechanics are a breed by themselves, 
living with their noses on their engine blocks. 
Some of them follow the seasonal sun to au- 
tomobile races all over the United States. 
The consuming ambition of each of them is 
to have a winner of the Indianapolis 500. 


Planning Starts from Scratch 


Planning for this race, richest in prize 
money in the United States, starts practical- 
ly on May 31, the day after the current year’s 
race is over, The mechanics tinker, tear 
down, rebuild, They examine every part of 
their cars. The machines have to clock as 
high as 170 miles an hour on the straight- 
aways to get a net of 115 or so, and a defect 
can lose a race or cost a life. 

In the springtime the work accelerates. 
All last month the mechanics who hope to 
place their cars among the 38 qualified start- 
ers on Memorial Day were having the drivers 
feel out the machines. The feel is important. 
Like any roadway, the track is full of im- 
perfections. As Shaw puts it, “No matter 
how fast you go, it’s the longest 500 miles in 
the world.” A car must cruise as smoothly 
as possible so a man will take no more of 
beating than he has to; the seat must be ad- 
justed to a perfect fit. 


Diagnosis by Touch 


After each test run, a car goes back into 
the shop. Here the mechanic turns the en- 
gine over by hand, slowly, waiting for his 
ears and fingertips to tell him if anything is 
wrong. Almost any good mechanic can 
make a car go fast. The problem is to make 
it go fast for 500 miles. That's about equal 
to the highway distance between Denver 
and Salt Lake City. 

As one step toward long-distance speed, 
the master mechanic experiments with the 
fuel mixture. And don’t ever ask a racing 
car mechanic what his fuel mixture is. Some 
cars use an alcohol blend, some a gasoline 
blend. The blends are top secret with the 
and are varied to fit 
the temperature and humidity of the day. 

Since racing engines turn at twice the 
rate ever asked of a stock-car engine, me- 
chanics deliberately allow for five times the 
clearance between piston and cylinder wall 
that is manufactured into a stock engine— 
as much as 15/1,000 inch. That's to reduce 
friction and keep down heat. 

Entries in the 500 customarily are torn 
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Cotton Henning. 


master_ mechanic, hos played 
nurse to four Speedway winners: 1925, 1934, 1939 
cond 1940. This yeor he is on owner os well, 


Two Roctes-type blowers (extreme right), fed from 
two carburetors, furn of engine speed to produce 
14 pounds of monifold pressure on Her 6 
Moseroti, Piston displocement is 179.2 cubic inches 
Some mechanics prefer centrifugal blowers, which 
supply greater pressure but have to turn fa 


n Maserati (|. to r.) tell water temperature, 
engine speed, oil pressure and air pi 

p of Ez-gellon fuel tonk ij 

is gouzed and knob-taped to give driver a firm gri 


HEAD FAIRING 
FUEL-PRESSURE REGULATOR 
FUEL TANK 


INSTRUMENT. PANEL 
UNDER-SEAT OIL RESERVOIR 


IGNITION HARNESS 
MANIFOLD 


PITMAN ARM 


WATER MANIFOLD 
CLUTCH PEDAL 


RADIATOR FILLER CAP bs : FAIRING BRACKET 


AIR BAFFLE FOR 
CARBURETORS 
SUPERCHARGER 


HYDRAULIC BRAKE LINE 


TORSION BAR 


‘AIR SCOOP 
FOR BRAKE 


CARBURETORS UPPER WHEEL-SUPPORT ARM 
LOWER WHEEL-SUPPORT ARM 


BALL-JOINT KINGPIN BEARING 


The Maserati has a “dry weight” of 1,920 pounds, but weighs 
600 pounds more, including its driver, on the starting Ii 
wheel base is 108 inches; tread, 55 inches. 

hos four 
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The figures on a pit blackboord tell driver “Ted” 
that car No. 5 is only 12 seconds ahead of him, and 
position of the board tells him to overtake it. Such 
codes must be simple, but in the pinches competing 
drivers should not be able to read the message. 


Herringbone grooving on piston walls (shown on 
the loft) is o new wrinkle on engines for the 1947 
race. It is designed to retain oil longer than does 
the smooth-walled piston on the right. 


New Firestone tires with holf-treod will be tried 
this year to even tire wear when rubber is scraped 
‘off on turns. The track is abrasive to begin with, 
but gets coated with so much rubber in the first 
100 miles thot tire wear decreases thereafter. 
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down for final inspection a few days before 
the race. Occasionally the reassembling isn’t 
completed until the last frantic hours before 
the cars start the pacing lap. 

On race day, with a single car's mathe- 
matically possible winnings upward of $40,- 
000, the master mechanic and his crew of 
three or four men have completed only the 
preliminaries of their job. Now the real work 
starts. 


Tips to the Tyros 


Master mechanics have given the inex- 
perienced eager beavers among the drivers 
their final instructions: 

“Don't get into traffic’—don't get into a 
swarm of cars. Only the older hands can 
take such chances 

“Don’t get in over your head”—don’t get 
beyond a speed that you can control, 

“Watch your pit. We'll tell you if there's 
a chance to pick up the car ahead”—if 
there’s a chance to overtake him. 

“Feather it on the turns”—ease off speed 
leaving the straightaway and take the turns 
with just enough throttle to get maximum 
performance on each lap, 

“Don’t stand on it unless you're clear”— 
don't open up unless you have room to pass. 

“Above all, don’t lose it"—don’t lose con- 
trol of the car, particularly on the turns, 

Driver and master mechanic have set up 
a code for chalking messages on a hand-held 
blackboard that can be read as the car 
flashes by. Stop watches are calibrated, The 
pit must keep tabs on the relative positions 
of 10 or 12 cars in the elapsed-time vicinity 
of its own car. 

The race is run from the pits. Once a 
driver has made a few laps and the cars are 
strung out around the saucer, he hasn't the 
foggiest notion what his relative position is. 
He has to depend on his chief mechanic for 
information. He is also beholden to his crew 
for fuel, water and repairs—but not for oil, 
He can’t take on oil, once the race is under 
way. That rule was made to keep the track 
from getting sodden with oil from leaky 
engines. 


Lost Seconds Lose Races 


Governing the speed of its car is a split- 
second business for the pit. It is done on a 
basis of seconds gained or lost on laps. A 
gain or loss of one second on a lap can spell 
the difference between prize money and a 
total loss for a year’s work. The pit must 
keep an eye on the lap prizes, too. Money 


for the best speed for single laps aggregates 
$20,000 or more. 

‘Typical of smart pit work was that in 1934 
when Wild Bill Cummings was 30 seconds 
behind Mauri Rose, with only 50 of the 200 
s to go. Thirty seconds is a long time in 
an automobile race. 

At lap 160-25 miles later—Cummi 
coached from his pit, had gained three sec- 
onds. At lap 170 he had gained 14 more 
to increase his rate of gain by 1 1/10 second 
a lap. In the next five laps he boosted his 
gain to 26/10 seconds a lap. At that point 

i se, and his margin of victory 
was 27 seconds at an average speed of 
104.865 m. p. h. 

Shaw, who is the only man besides Lou 
Meyer to win the race three times, almost 
lost second place in 1938 after he had it in 
the bag because of that lap-seconds-gain 
bugaboo. The pit crew of Chet Miller, cruis- 
ing behind him, sensed that Shaw's pit had 
gone to sleep and signaled its man for a 
speedup. Shaw, pounding along at a re- 
spectable 115-m. p. h. average, had no ink- 
ling of trouble until Miller had picked him 
up. It was too close to the finish for Shaw 
to make up the time. Then, suddenly, Miller 
had to refuel. Shaw, grinning, saluted both 
crews as he roared by. 


Henning Was Right 


Shaw almost got into trouble the following 
ar because he didn’t heed Cotton Hen- 
ning’s admonitions. He made his first sched- 
uled refueling stop at lap 69. His next and 
last, Henning said, was to be at lap 140. On 
lap 107 a three-car smashup occurred and 
the yellow caution flag went up. When the 
racers are circling under a yellow flag be- 
cause of wreckage, they must reduce speed 
and maintain their relative positions. Shaw 
thought this was a golden opportunity to 
refuel. He rolled to his pit on lap 127. 
Henning shook his head. “You'll never 
make it,” he protested as the fuel, propelled 
through its hose by compressed air, gushed 
into the tank. “You'll run dry. 
“Til make it,” replied Shaw confidently, 
On lap 191 his engine sputtered. He saw 
$20,000 in first-prize money dribbling 
through his fingers. But Henning, the fox, 
had installed a one-gallon auxiliary fuel tank 
before the race for just such a contingency. 
With it Shaw managed to make his pit. 
Ordinarily the refueling stop would have 
taken 30 seconds. With the carburetors dry, 
it took a minute and a quarter to get Shaw 


Ropid-fire tire changing is mode possible by the 
single wing nut and the hub serrations onto which 
the wheel slips. Screened scoop ot right of finned 
brake drum supplies cooling air to the drum. 


bor replace 


springs for racer's front 
whe och of which hor inde 


1s independent drag links. 


Duroluminum wheels weigh only 16 to 18 pounds 
without tires, about half as much as steel wheels. 
‘The 5'4-inch-wide rim would support o 4,000-Ib. car. 


y 
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Ralph Hepburn's 500-hp. car, reportedly capable of 
250 m.pih., set new records in trials for the 1946 
race and ran laps ot better than 130 m.psh, before 
it was forced out of the race. The all-time Speed 
way track record is 117.2 mupiha, set by Floyd 
Roberts in 1938 in a car powered with @ four-cylin 
der Offenhauser engine, Roberts wos killed in 1939. 


Edward Stomper Memorial Trophy for the winning 
car's nursemaid, established in 1946, was the first 
formal recog! of master mechanics’ role. 
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rolling again. He promptly stood on it. His 
margin of victory was only one minute and 48 
seconds. Even so, that was a bit more com- 
fortable than his two-second victory in 1987. 


Bad Breaks and Good Ones 


Nobody, of course, can foresee the bad 
breaks, not even the smartest of the master 
mechanics. Cars collide. Drivers lose them 
on turns and smash into the concrete retain- 
ing wall. Etched on the Speedway’s north 
turn are the broadside wheel marks of a 
racer, the calling card left by Mauri Rose’s 
mount last year. Ralph Hepburn set a new 
one-lap record of 134.446 m.p.h. and a new 
four-lap record of 133.944 in his qualifying 
trials, only to have a broken crankshaft in 
the actual race. 

Then, of course, sometimes men make 
their own breaks. In the first revival of the 
500 since the war there was a severe short- 
age of good babbitt metal for bearings. The 
engines of the racers obviously were going 
to suffe a result. But not Cotton Hen- 
ning’s machine. 

“Lemme see,” mused Henning. “Didn't I 
have some babbitt put away around here 
someplace before the war’ 

That's right, he did. 

Cotton Henning is more than a master 
mechanic, He is a symbol. With the wis- 
dom of 22 years at the Speedway, he stands 
for the men who win the races. 


From Mechanic to Owner 


Henning began coming to the Speedway 
back in 1921, and in the two-man-car days 
rode in the 500 as a mechanic. He raced 
at the side of Peter DePaolo, Joe Thomas 
and Frank Elliott, all names in the Speedway 
firmament. He has nursed the mounts of 
Al Miller, Chet Miller, Russ Snowberger, 
George Connor, Meyer, Horn and Shaw and 
has produced four Speedway winners. This 
is an important year for Cotton Henning. 
Now he is the owner of a racer. He bought 
the Maserati that carried Shaw to victory on 
two successive years. But he is still his own 
master mechanic. 

“Once a mechanic,” he s 
mechanic.” 

It must be true. Last year a visitor at the 
Speedway the day before the race asked, 
“Who's the fellow in the business suit over 
there with his head under the hood of that 
racer?” 

“Oh, him?” was the noncommittal reply. 
“Man named Shaw. Wilbur Shaw.” END 
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NEW IDEAS _ 
from the ee 


INVENTORS 


Camera Holds a Darkroom. 
For the convenience of photographers 
who have neither time nor space for a 
darkroom, Clifton V. Berry, of West 
Haven, Conn., has patented a small, 
snapshot-type camera that features its 
own built-in developing tank. Shown in 
the cutaway view at right, the tank is 
a separate unit mounted on the floor of 
the camera and opening at its rear. 
After the roll of exposed film has been 
removed from the top, the camera is 
turned lens downward. This puts the 
tank in an upright position, ready to 
receive the film. Protected from the 
light by a sliding shield, the exposed 


in the tank. 
film is then inserted in the tan! DEVELOPING 


| TANK 


THREAD (A) SLIGHTLY 
OF PHASE 
WITH THREADS 


Nut Locks Itself on Bol 
Designed not to work loose, a nut in- 
vented by the late Albert C. Lusher, 
of Waterbury, Conn., is composed of 
two identically threaded but slightly 
out-of-phase parts. The friction set 
up by the two parts, which press 
against the bolt’s threads like two 
separate nuts forced together on a 
single bolt, is sufficient to prevent 
the nut from loosening. 


Prefabs for Dogs. Not to 
be outdone by his master, Fido 
will enjoy the convenience of a 
prefabricated doghouse if an 
invention of John J. Latura, of 
‘Memphis, Tenn., is put into use. 
Shown in finished form at right, 
it is constructed of six one-piece, 
prefabricated floor, roof and wall 
sections, easily assembled with 
few tools, Interlocking metal 
joints in all of the parts, de- 
signed to slide together, prevent 
the wood from warping and 
make nails, screws or other fas- 
teners unnecessary. 
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Wing Changes Its Camber. An ye 
airplane wing that can be adjusted in air- p 

foil thickness to meet changing lift require- 4 
ments has been invented by Jacque Fresco, 
of Hollywood, Calif. A hublike hydraulic 
jack unit, joining a number of flexible 
spars from points along the wing’s edges, 
increases or decreases the space between the 
wing's surfaces, thus giving the pilot con- 
stant control over the wing’s performance. 


TINY TIM TAKES OFF. High above the vast Noval 
Ordnance Test Station at Inyokern, Colif., this 
Corsair fighter is being left behind by one of its 
F2-inch Tiny Tim rockets, fired a moment before. 


TRAILING EDGE OF WING CONTAINS 
“ELEVONS!’ LANDING AND TRIM 
FLAPS, AND RUDDERS. 


RETRACTED LEFT MAIN 
LANDING GEAR WHEELS 


MAT-SECTION << 
STRINGERS 


FLIGHT 
ENGINEER 


BOMBARDIER 
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MAKES ITS BOW. With o 75-hp. 
he Volmer Aircratt Company 

place personal plane hos 2 cruising 
mph. ond a 500-mile range, Prototype 
‘main wheel ond 
[one of which is vi 
production models will 
Lower photo shows the dei 


COAXIAL SHAFTS OF 


HOUSING FOR entering cockpit of the 
CONTRA-ROTATING PROPELLERS 


AUTOMATIC SLOT DOOR 
CLOSES AT HIGH SPEEDS, 
OPENS AT LOW TO Give 


Everybody has his own pet idea of some gadget he 
would like to see in general use. Whot is YOURS? 
Popular Science Monthly will poy five dollars for every 
such suggestion that its editors decide to publish. Sug- 
gestions cannot be acknowledged or returned. 
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Photographie Guns. A camera at- 
tachment for rifles and shotguns would give 
the hunter evidence for doubting friends, 
declares John Mantta, of Pelkie, Mich. 


Winding Bed Covers. Separate 
blankets that roll up at the foot of the bed 
would satisfy both husband and wife, 
thinks Frank Kelley, of as Con 


— 3 
Adjustable Steering Wheel. To 
make getting in and out of the driver's seat 
easier, M. Garson, of Brooklyn, wants a 
steering wheel that will bend out of the way. 


Calorie Calculator. A device for 
counting the calories in a meal would insure 
& proper diet and also spare the figure, says 
Mrs. T. M. Edwards, of San Mateo, Calif. 


Id like to see them make 


Cartoons by SYD LAND! 


Beyless Locks for Cars. To avoid 


the nuisance ‘of lost or forgotten keys, Jo- 


seph Marymont, of Elizabeth, N, J., suggests 
combination locks for the doors of cars. 


Rubber Shampoo Bottle. Soap- 
blinded shampooers could drop it on the 
floor without hunting for a place to put it, 
says Walter Bartlett, of West Creek, N. J. 


HOW FIST 1s 3.000 mph? 


CENTURY ago, “a mile a minute” was 

just a phrase that meant high speed; 
few people could visualize exactly how fast 
it really was. Today, almost every driver 
knows what 60 m.p.h is like. We have “‘con- 
ceived” that speed. Perhaps in the near 
future we shall be able to conceive 200 or 
300 m.p.h., but the speeds of stratospheric 
rockets will for a long time be nothing but 
figures. Two, three and four thousand m.p.h 
are too fantastic to be grasped by most 


Shown below are maximum fuel-reaction speeds 
in @ total vacuum. Note how fastest plane with re. 
ciprocating gas engine would be left far behind. 


HYOROGEN AND’ OXYGEN Jer 


Jet planes ore nearing the 900 f.p.s. pace of small- 
corms bullets. Jet rockets ore much faster; present 
‘ones could circle earth in less thn seven hours 


men’s minds today. Look at the drawing 
above and see how a mere 3,000 m.p.h,—the 
average lower speed for a coasting V-2 
rocket at its peak altitude—compares with 
some with which we are more familiar. 

All the speeds we know best are limited 
by atmospheric resistance; even the V-2 is 
retarded by air. Without air, speeds become 
almost unlimited, as shown in the diagram 
below, giving theoretical speeds for rockets 
and airplanes. The fastest—17,000 feet 
Per second—would be about 11,000 mp.h.! 
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FASTEST PLANE, USING GASOLINE AND AIR RECIPROCATING MOTOR 


THOUSANDS OF FT. PER SEC. (THEORETICAL MAXIMUM VELOCITIES) 


The new Northrop Pioneer 
motor plane in many y 
workhorse built for rugged front 
small fields and few repair shops. It tokes 
off in 700 feet with full 10,600-Ib, useful 
load and needs o minimum of servicing. 
Range is 1,750 miles and top cruising 
speed, at 10,000 foot, is 185 m.p.h, 


y repairs, the wing's leading edge 
in sections to expose color 
5, fuel lines and control cables. 


Fueling through right landing strut (at 
left) simplifies servicing. The fixed lond- 
ing gear lowers speed but saves 400 Ibs. 


Bulky freight or 30 passengers can be 
carried in the cobin shown below. Even 
36-foot pipe can be loaded through nose. 
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‘OU'LL find these insignia on air liners their colorful symbols portray maps, birds 
all over the globe. Representing some and beasts, reflect national pride and con- 
of the outstanding foreign air carriers, fidence in the air age. 


co's eagle totes a mapon Norway, Sweden ond Denmark Sabena emphasizes 
the insignia of CMA—Com- share Scandinavion Airways of the Belgian flag. Shield has 
pania Mexicana de Aviacion. Systems—hence, three shields. stor over a Belgion cross. 


The Knagaras, fst cowree)  KLM-—Royal’ Netherlonde’ Ale, Seriag Ditch oolesier ta 
Australian device of —serves in Europe be- countries outside of Europe, 
Trons Australian Airli patie blcetarow KNILM is @ branch of KLM. 


user the colors ‘The winged 
lus @ symbol of France fli 
government. lontie of 


2 horse of Air 
the North At. 
mich possessions. 


of old Spal 
present Spon 


ABP. 


: With different lettering, this 
South Africon Airways natu- bird doubles for ABA, inside 
rally sports @ flying springbok. Sweden, and SILA, overseas. 


BNA GROWING TEARS 


1872: H.M.S. Challenger, during oceanic ex- 
ploration, was first steamship to cross 
Antarctic Circle. Oleomargarine produced 
in France, 

1873: Remington built first practical type- 
writer. Ammonia refrigeration begun. 
1874: Soundings made for first Pacific 

cable. DDT synthesized. 

176: Bell invented telephone. Edison built 

his first phonograph. 

1877: Presence of oxygen gas in sun dis- 
covered. Electric welding’ introduced. 
1878: Edison invented a practical incan- 
descent lamp. Calculating machine that 
solved differential equations invented. 
1879; Benz's two-cycle engine appeared and 
cathode rays were discovered. Lockyer, a 
complishing first transmutation of metals, 

obtained calcium from copper. 


A crawl tread installed on his son's bicycle tested 
the traction wheel patented by Henry Stith 


1880; Pasteur presented serum theory. 
1881: Kelvin estimated size of atoms. 

1882: Koch discovered tubercle bacillus. 
1883: Antipyrine, first synthetic drug, de- 
veloped. Rayon produced in England. 
1984; Inventions: Mergenthaler linotype 
‘and smokeless powder. Waterman pen. 

1885: Color photography introduced. 
1886: Hertz created radio waves. Alternat- 
ing-current system devised. 


1887: Tesla invented split-phase induction‘ 


motor. Burroughs adding machine intro- 
duced. 
1888: First portable roll-flm camera mar- 
|. Dunlop's pneumatic tire patented. 
1890: First four-cylinder automobile con- 
tructed in France. 
1891: Telephone line laid: London to Paris. 
1893: First Ford car built. Edison pro- 
duced motion-picture machine. 

1894: Lake constructed an even-keel sub- 
marine. Argon and helium discovered. 
1895: Roentgen discovered X-rays. First 
Diesel engine built. Oxygen extracted 

from liquid air. 
}896: Marconi established wireless commu- 


The Maxim, invented about 1885, was the first true 
machine gun. Firing and ejection were automatic. 


nication between England and France. 

Curtis steam turbine invented. 

97: Electrons discovered by Thomson. 

1898: Radium discovered. First sensitized 
photographic paper produced. 

1899: Two faint satellites of Saturn dis- 
covered by photographic method. 

1900: First Zeppelin flew 17.8 m.p.h, Mun- 
roe reported “curious effects produced 
with explosive substances” that later 
made bazookas possible. 

1901: Adrenalin isolated from suprarenal 
gland, Theory of mutation in biology an- 
nounced, and research on proteins begun 

1902: Continuous-wave system for radio 
transmission invented. 

1903: Wright brothers made first flight at 
Kitty Hawk. Cosmic rays discovered. 
1904: A bulb detecting radio waves, fore- 

runner of yacuum tube, invented. 

1905: Einstein announced theory of relativ- 
ity. Sperry gyroscope compass and sta- 
bilizer invented. 

1906: First actual radio broadcast took 

at Brant Rock, Mass. 


Wireless message received in plane. 

1911; U. 8, air-mail service started. Rogers 
flew from New York to Pasadena in 82 
hours, Amundsen discovered South Pole. 

1912: Wilson cloud chamber used for nu- 
clear-particle detection. 

1913: Isotopes of elements discovered. 

1914: Commercial radiotelegraphy inaugu- 
rated between San Francisco—Hawaii, 

1915: Fokker invented mechanism for firing 


= salting : 


Glenn Curtiss orriving at New York, May 29, 1910, 
on his fight from Albany tht won $10,000 prise, 


. machine gun through plane propellers. 

X-ray tube invented by Coolidge. 

Stainieas steel produced. 

1917: Supercharger for airplane engines in- 
vented by Moss. 

1918: Sperry applied for patent on a gyro- 
scope robot plane. 


1919: Alcock and Brown made first nonstop 
transatlantic flight. First parachute 
jump from a plane. 


1920: De la Cierva built the autogyro. Elec- 
tion-returns program marked first radio 
broadcasting of spoken words and music. 


“Hot Shot" robot plane of 1919 depended on tim- 
ing gears to fly if over torget and drop bombs. 


1921: Using principle of interferometry, 
Michelson measured diameters of the 
stars Betelgeuse and Antares. 

1922: Using facsimile system, pictures were 
sent from London to New York via At- 
lantic cable. Insulin isolated for medic- 
irial purposes. 

1923: Synthetic rubber first obtained from 
butadiene. First nonstop transcontinental 
flight, New York to San Diego. 

1924: U. S. Air Service completed first 
‘round-the-world air tour (26,345 mil 
in 363 hours flying time). 

1925: Black-and-white caricatures sent dur- 
ing television experiments in Washington. 

1926: Plasmochin, a synthetic drug more 
powerful than quinine, discovered. Byrd 
flew over North Pole. 

1927: Lindbergh made solo flight across the 
Atlantic. Michelson clocked the speed of 
light at 186,284 miles per second. 

1928: Penicillin discovered. Radio beacon 
invented. Geiger-Muller counter for ion- 
ization developed. 

1929: Byrd accomplished first flight over 
South Pole. Zeppelin flew around world. 

1930: Nylon, Neoprene and high-octane gas- 
oline produced. Planet Pluto discovered. 

1931: First photos showing curvature of 
earth made. Radar put to first practical 
use. Cyclotron invented. 

1932: Neutron and positron (positive elec- 
tron) discovered. 


ee 


A chronology of significant 
developments and 


overies 
during the last 75 years. 


1934: Curie and Joliot created artificial 
radioactivity. 

1935: Therapeutic use of sulfanilamide dis- 
covered. World's record balloon ascent of 
72,934 feet made. 

1936: Multiple telephone plugs attached to 
seats enabled delegates to Third World 
Power Conference in Washington to hear 

speeches in any of official languages, 

1937: Whittle's first jet-propulsion engine 
operated successfully. 

1938: Uranium fission discovered. The 
Queen Mary made record Atlantic cross- 
ing in three days, 20 hours, 42 minute: 

First controllable-pitch propeller in- 
stalled on Army P-36, DDT saved Swiss 
potato crop. 

1940: Sikorsky’s helicopter made first suc- 
cessful flight. Omnidirectional radio bea- 
con for planes perfected. First permanent 
U. S. radar installation on battleship New, 
York tested in maneuvers. 

1941: Electron microscope used success- 
fully after Pearl Harbor raid to locate 
metal splinters. 

1942: First self-maintaining nuclear chain- 
reaction pile begun at Stagg Field, Chi- 
cago. First U. 8. jet plane flown. Sea- 
search radar accounted for more than 
half of U-boats sunk after mid-1942. 

1943: Work begun on Oak Ridge and Han- 


driven by jets of air, 
ebruary 1934 issue of PSM. 


ford atomic-bomb plants. Skip-bombing 
technique used successfully by Allies, 

1944: Nazis dropped winged bombs (V-1s) 
‘on England, followed by rockets (V-2s). 
Streptomycin identified. 

1945; Atomic bomb dropped on Hiroshima, 
August 6. A new star, the Eagle, 80,000 
times brighter than sun, discovered. 

1946: Atomic bombs dropped in Bikini tests. 
Radar signal sent to the moon and back. 
Artificially created snow fell on Massa- 
chusetts. END 


INCE that day many thousand years ago 
when some fussy cave dweller decided 
he wanted all his arrowheads the same 
size, man has been measuring things—and 
measuring them in nearly the same way. 
The slow improvement in tools and methods 
is illustrated above in Frank Gianascol's 
sketch for a mural planned for the General 
Electric plant at West Lynn, Mass. 

‘The Stone Age armorer who made the 
first uniform arrowheads probably used a 
sample as his guide. But before long he 
changed to a marked stick. The marked 
stick is still the measure of length we use 
every day, although now that it is called a 
rule it is smoother and far more accurate. 

Even the butcher-shop scale that weighs 


easuremenis 


your steak works on exactly the same prin- 
ciple as the balance owned by a merchant 
in Biblical times. To measure volume, we 
still use a standardized container. 

Yet improvements did come. Astron- 
omers, unable to pace off the height of the 
stars, invented about 150 B.C. the astrolabe, 
forerunner of the mariner’s sextant and 
the surveyor's theodolite. The sextant and 
theodolite, themselves hundreds of years 
old, remained unchanged and unchallenged 
in their fields until World War II produced 
Loran for navigation (PSM Feb. '46, p. 78) 
and tri-metrogon aerial mapping for sur- 
veying (PSM Jan. '44, p. 68). 

Primitive man divided up his days into 
hours by burning a piece of rope having 


equally spaced knots. Galileo's discovery of 
the pendulum in the 16th century made 
possible precise timekeepers—about as ac- 
curate as could be built until the recent 
development of electrically controlled 
quartz-crystal clocks. Now there are elec- 
tronic stop watches that time differences of 
a billionth of a second! 

‘The biggest advances in measurement 
have come in the past two centuries— 
partly because that period produced a host 
of new things to measure and to measure 
with. ‘The discovery of electricity resulted 
in voltmeters, ammeters and similar devices. 
It also gave us the electron, which inside 
@ vacuum tube performs all kinds of 
measuring no rule or scale could attempt. 


<p 
Unlimited Nees 


‘The rise of industry in the same era 
‘also called for improved measuring devices. 
Invention of the vernier caliper and the 
micrometer about 100 years ago made mass 
production of interchangeable parts pos- 
sible. Even then, mass production was 
generally limited to individual plants, for 
micrometers varied in adjustment—pistons 


‘drawing and answer list on 
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1 Sun and_sorth at the beginning of 
time. . . . 2 Primitive man telling time 
by the shadow cast by rock . . « 
3’ Early astronomical instrument... 
4 Stone Age man dividing the time by 
mean ning rope. Knots on rope 
lading Inova of ine, 6 ey 
sun dial, Egypt. . . fy ‘compass, 
7 rr ‘weale fot weighing 

solids. . . pe of barometer, 
jiginclthermom 
ny. + «+ 10 Chinese 
lock. When small dish fills. with 
ing It to sink, the watch-boy 

. 11 Chinese 


clock, 13th century... . 15 Chinese 
16 First English yardstick. 

loss. 18 Axtrolabe, 
version of the modern sextant. 
19th century scale. . 
slectoncope (1772) for 
| cha 221 


g 

The Nuremberg 
watch... .. 22 Gr i 
23 Raliroad engine instruments... - 


24 Professor Thomson and the first AC 
meter. . . . 25 Thomos Edison and the 
first DC moter. . . . 26 Surveyor's level. 


re meter... . 31 Home electric 
footer 32 Medora marlon a compat 

mer 5a Becket compo. 34 Modern 
ierccoiec ool merwoetions 


+ 37 Modern kitchen electric clock. 
+ +. 38 Modern kitchen stove with time 
switch controls. . . . 3% Modern time 

itch for domestic use. . . . 40 Mod- 


POs 
“Wel gat Automobile nsramont. 
2 44'Slide rule... . 48 Microm 

Protractor. | 47 Modern 


Wrist watch. 
F Rodio. 
‘52’ Thermostat, electric clock and ther: 
mometer. . . . 53 Cyclometer clock. 
54 Old-type electric meter, .. . 85 G: 
meter '56 Time switch for industri 
use, 7 Aircraft direction indicator. 


made in one factory might not fit cylinders 
built somewhere else hecause they were 
measured with different tools, 

©. E. Johansson solved this problem in 
1807 when he made sets of steel blocks 
that varied from their specified sizes by 
less than 2/1,000,000 inch. Using “Jo” 
blocks to check the accuracy of gauges, 
many complicated machines are now as- 


sembled, without hand fitting, from parts 
made in dozens of scattered plants. 

Jo blocks are a big step ahead of the 
‘Stone Age mechanic's marked stick. But 
still the search for greater accuracy con- 
tinues. Measurements are unlimited, yes— 
if you're satisfied with a millionth of an inch 
or a billionth of a second, The scientists 
are not. END 
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PSM age 


'N 1872, the year Popular Science Monthly 

was founded, Thomas Alva Edison and 
‘Alexander Graham Bell were 25 years old. 
Edison had already improved the telegraph 
‘and was experimenting, in his Newark lab- 
oratory, with other uses for electricity. Bell 
was teaching phonetics for deaf pupils in 
Boston. Samuel F. B. Morse died that year, 
and in the first issue of The Popular Science 
Monthly an editorial note said that “his 
name and work will help to save our age 
from oblivion in the distant future.” 

In England, James Clerk Maxwell, pro- 
fessor of experimental physics at Cam- 
bridge University, was completing his major 
work on electricity and magnetism. Her- 
bert Spencer was completing the second 
section of his system of fundamental philos- 
ophy, which brought order into the world of 
scientific philosophy and thought. Charles 
Darwin was a tired 63; Thomas Huxley, 47. 

In France, Louis Pasteur, who gave us 
serum immunity, was 50 years old and rant- 
ing vigorously at medical superstitions. In 
Austria, Gregor Mendel was virtually un- 
known, though he had published his master 
study of heredity six years before. In 
Russia, Dmitri Mendeleyev, at 38, had pub- 
lished his statement of the Periodic Law 
governing chemical atoms two years before. 
In Germany, Julius Sachs, the botanist, was 
a 40-year-old fanatic trying to convince his 
elders that his observations three years 
before proved implicitly that plants ab- 
sorbed carbon dioxide and gave off oxygen 
both day and night—contradicting the ven- 
erable notion that at night the plants re- 
versed themselves and absorbed oxygen and 
gave off carbon dioxide. In Italy, Guglielmo 
Marconi was not yet born. 

Here in the United States, the first trans- 
continental railroad had been in use only 
three years, The country’s population to- 
taled about 40,000,000, and New York City 
had a population of 1,500,000. Ulysses S. 
Grant was about to be elected to his second 


Science in LEZ 


By HAL BORLAND 
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Its Growing Importance Brought About 
the Publication of Popular Science Monthly 


term as President. Europe was two weeks 
away from New York by fast steamship. 
A farmer living five miles out was an hour 
from town. Henry Ford was a nine-year- 
old schoolboy in rural Michigan. 

A ferment was working. There was en- 
ergy and the spirit of inquiry and develop- 
ment. Men were restless, both physically 
and mentally. Farmers were moving out 
toward the New West, and scientists were 
reaching into the unknown. 

Many forays had been made into it, and 
information had been brought back. Few 
people had undertaken to organize this 
Scattered information, however, and atill 
fewer had pieced even related sections to- 
gether into a usable whole. But the urge 
was there. Prof. W. Kingdon Clifford, of 
University College, London, was saying in 


Breech of Sharp's breech: 
“Old Reliable" of | 


rifle, the 
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1872: “The subject of science is the human 
universe; that is to say, everything that is, 
or has been, or may be, related to man” 
(PSM, Nov. '72, p. 94) 

‘The 19th century brought a rush of dis 
covery. Dalton published the first, table of 
atomic weights and founded the atomic 
theory. Prout theorized that all elements 
were built of the same ultimate material 
Berzelius set forth the electrochemical 
theory. Oersted discovered magnetism, and 
Ampere related it to electricity; Faraday 
discovered electromagnetic induction—the 
foundation of the dynamo—and Daniell and 
Grove invented the electric battery. Cook, 
Wheatstone and Morse put electricity to 
work in the telegraph. 

Liebig applied chemistry to physiology 
and agriculture, Helmholtz formulated the 
Srst law of thermodynamics. Simpson used 
chloroform as an anesthetic. Wallace and 
Darwin propounded the theory of evolution. 
Huggins photographed stellar spectra. Lis- 
ter revolutionized hospital and surgical 
techniques by antisepsis. Stas made accu 
rate atomic-weight measurements. 
| In almost every field of science we had 


new and swiftly increasing knowledge. We 
had developed a scientific method of inquiry 
and investigation. Pure science, the ac 
mulation of factual knowledge and scien- 
tific speculation, was pretty well advanced 
We were ready to put it to wide use 

First of all, we had power. Man's first 
source of power outside himself was in 
domesticated animals. Then he developed 
the water wheel, which was his ‘major 
source of power until the 18th century, 
When steam was put to work pumping 
water from mines. Watt put steam pressure 
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Stereo-camera. 


Remington Type-Writer: 1873-74, 
Graphoscope ond stereoscope. 
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behind the piston; and steam wrought the 
Industrial Revolution. It was still the prin- 
cipal source of power in 1872. The princi- 
ples of the electric generator were known, 
but it was Thomas Edison who was to 
apply those principles efficiently and make 
ours an age of electric power. 

Power made it possible for man to de- 
velop tools, machines that could do heavier 
work and more of it than could be done by 
hand. Basic machine tools were in use 
before 1872—the lathe, the drill, the grinder, 
the milling machine, the die press, and the 
jig. And we had good steel in quantity. 
Bessemer in England and Kelly in America 
had invented in 1857 what is now known as 
the Bessemer process, and the Siemens 
brothers had invented the open-hearth 
method nine years later. We were begin- 
ning to make and use alloy steels. 

We had compact high-power steam en- 
gines in locomotives, and we had thousands 
of miles of railroads. The telegraph had 
been in use since 1844. Steamships plied 
the oceans. We had the basis of an excellent 
system of communication. We had the 
camera, the telescope, the microscope. 

Industrially, we had petroleum—but 
limited uses for it—illuminating gas, ma- 
chines for making lead pencils and screws 
and horseshoes, the typewriter, the sewing 
machine, the rock drill, the rotary printing 
press, the electroplating process, and the 
knowledge of how to vulcanize rubber. We 
had the carbon arc lamp, and an inefficient 
electric locomotive had been built and run. 

We had an industrial system and a mar- 
ket for its products, a swiftly increasing 
population, a rapidly expanding country, 
and new wealth from gold and silver mines, 


PSM photor token by 
W. W. MORRIS ot the 
‘Smithsonian Institution 


from timber, from industry itself. The Civil 
War so recently ended had marked the 
turn from an essentially rural economy to 
an urban industrial economy, from slave 
labor in the flelds to paid labor in the fac- 
tories. Industry needed science and all the 
practical knowledge science could muster. 
Science itself was ready to come out of the 
cloisters and take its place in the world. 

In 1872, we had reached that point in 
time and development when a reservoir of 
knowledge was ready to pour its stream 
over the spillway onto the water wheel of 
practical application. 

From this point on it would be impossible 
ever again completely to separate pure 
science from applied science. Back of ap- 
plied science always would stand pure 
‘science, the search for fundamental truth 
and the establishment of scientific princi- 
ples; but that truth and those principles 
would be interlocked henceforth. For man 
now had the most important tool of all— 
the scientific approach to his problems. 
From here on he would question, investi- 


gate, and base his answer on honest inquiry. 

Herbert Spencer was the philosophei 
prophet of this new era, He saw, with mo: 
clarity than any other man writing at the 
time, the scope of science and the necessity 
of organizing scientific knowledge and ap- 
plying it to all phases of life. He knew and 
followed the work of the major scientists 
of the day. He had practical experience as 
an engineer and an economist. He had 
written a book on education that laid the 
foundations for modern schooling. In the 
1860s he began the series of scientific- 
philosophical works that mark a turning 
point in science itself. Darwin challenged 
venerable ideas and offered new ones. Spen- 
cer, starting from Darwin's theories, inte- 
grated the sciences, pointed out the common 
goal of all scientists, and pioneered the 
modern scientific approach to life and its 
problems. More, he made scientific knowl- 
edge and the scientific method understand- 
able to the layman. 

Three volumes of Spencer's major work 
had been published by 1872. The fourth 
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Beeston-Humber racing bicycle: 1886. 


volume, “Principles of Sociology,” was pub- 
Ushed in America in The Popular Science 
Monthly. This publicity gave Spencer's 
philosophy of universal science its first 
widespread public. It stirred bitter con- 
troversy, being Darwinian. But it brought 
science out of the musty laboratories. 
Rereading Spencer now is like reviewing 
well-known fundamentals, so completely 
have his ideas been accepted and woven 
into our basic knowledge. As recently as 
December 1946, James B. Conant restated 
one of Spencer's principles in his address 
to the American Association for the Ad- 
vancement of Science, when he said, “The 
test of a new idea is not only its success in 
correlating the then-known facts, but much 
more its success or failure in stimulating 
further experimentation or observation 
which in turn is fruitful. This dynamic 
quality of science viewed not as a practical 
undertaking but as development of con- 
ceptual schemes seems to me to be close 
to the heart of the best definition (of 
science.)"” END 


Engrovei's fixture, primitive 
shaded electric light, 


Edison chemical meter: 1882-85, 


This amphibious uto made o beachhead on PSM's 
cover in March 1916, Grown up into the fomous 
DUKW—or Duck—it was used by the thousand in 
World War Il, os described in PSM for April 1944. 


This concept of the roadable plane goes back to 
the cover for March 1926. Southern Aircraft and 
the Fulton “Airphibion” are making it a reolity— 
see PSM for April 1945 ond February 1947. 
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This tremendous rivet squeezer wos a good idea 
when it was shown on the cover for June 1920. In 
February 1947, PSM showed @ hydraulic riveter 
thet puts © 50-ton squeeze on railroad cars. 


MARCH 


Learning to fly indoors may have seemed a crary 


idea when PSM featured 


it on its March 1932 


World War Il saw Army and Navy fliers do 
just this—PSM for April 1944 and October 1946. 


Popular | 
Science 
|ONTHLY 


When this appeared on the cover beck In August Redo fons ond hams long, dreamed of really 
fabs wore really dream house portable radio—os witness the cover of the Jj 
1924 issue. 2 wall 
tolkie for licensed operators in Se 


The flying wing may be one of the newest things in Back in June 1937, somebody had o 
ion, but PSM readers got an advance look ot about using @ car on rails to lounch 
it ind In May 1946, PSMers read about took nearly 10 years and a world war f 
that really Hies—the Northrop. to develop—reported by PSM in November 
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Popularize Science 


JAMES CLERK MAXWELL 
(1831-1879), British 
physicist, performed his 
greatest work in the 
field of electricity. An 
article entitled “The 
Theory of Molecules” 
appeared in the June 
1874 issue, when he 
was at the height of his 
career. It was about 
this time that he ex- 
Pounded the law of distribution of veloc- 
ities of the molecule. He also made 
valuable studies of color perception. 


Louts PASTEUR (1822- 
1895), French chemi: 
is best known for the 
development of a cura- 
tive and preventive 
treatment of hydropho- 
bla, a subject treated 
in the July 1884 issue 
of PSM. He developed 
an anthrax serum, and 
his experiments with 
fermentation not only 
led to the pasteuriza- 
tion of milk, but helped pave the way for 
Lord Lister's use of carbolic acid to 
exclude atmospheric germs. 


SAMUEL P. LANGLEY (1834- 
1906) first demonstrat- 
ed the practicability of 
mechanical flight. In 
1874 and 1885, articles 
by him dealing with 
another subject, in- 
frared rays from the 
sun, appeared in PSM. 
His experiments with 
an “aerodrome” in 1903 
failed, leaving the honor 
of the ‘frst powered 
airplane flight to the Wright brothers, 
but eight years after his death the 
Langley machine was flown. 


1... HUXLEY (1825-1895), 
although he never fully 
accepted the Darwinian 
principle of the modifi- 
cation of species, was 
a staunch supporter of 
Charles Darwin in the 
controversy that fol- 
lowed publication of 
“The Origin of Spe- 
cies.” Among his con- 
tributions to PSM was 
an article “What Are Species? 


a 


in Aug- 
ust 1876. He made many contributions 
in the fields of biology and medicine. 


ALEXANDER GRAHAM BELL 

(1847-1922) was born 
in Scotland. In 1872 he 
settled in Boston, where 
he opened a school for 
training teachers of the 
deaf. In 1876 he dem- 
onstrated an apparatus 
that was the prototype 
of the modern tele- 
phone. His PSM con- 
tributions in 1880-81 
dealt with the produc- 
tion of sound by light and radiant 
energy. His later scientific efforts in- 
cluded studies of mechanical flight. 


HUDSON MAXIM (1853- 
1927), American in- 
ventor and experi- 
menter with explosives. 
Curiously enough, he 
wrote an article in the 
October 1918 issue of 
PSM describing a ship 
he had invented that 
would be immune to ex- 
plosives. He developed 
the first smokeless pow- 
der used by the U. S. 
Among his other inventions was “maxi- 
mite,” a high explosive enabling torpe- 
does to pierce armor before exploding. 


THOMAS ALVA EDISON 
(4847-1931), American 
inventor who became 
one of the best custom- 
ers of the U. 8. Patent 
Office, taking out more 
than 1,000 patents. In 
@ PSM article in May 
1922, he expressed 
doubt about freeing 
atomic energy. “I jast can't see that 
yet,” he said. “Nevertheless, some fellow 
may come along tomorrow and do it.” 


HERBERT HOOVER (1874- 

), S1st president of 
the United States, was 
originally a mining 
engineer and technical 
expert, but after World 
War I he dévoted his 
efforts to a career in 
public life. As Secre- 
tary of Commerce, he 
Predicted in an article 
written for PSM in 
July 1922 that speech, 
not music, would eventually become one 
of the most popular features of radio 
broadcasting. 


CHARLES STEINMETZ (1865- 
1923), the German-born 
electrical genius, was 
associated with the 
General Electric Com- 
pany during most of 
his life in this country 
He considered his three 
greatest scientific con- 
tributions to be: inves- 
tigations of magnetism, 
alternating current and 
lightning. It was on the 
last of these that he wrote for PSM in 
1922; his article dealt particularly with 
lightning’s effect on radio reception 


NIKOLA TESLA (1856-1943), 
American inventor born 
in Yugoslavia. Special- 
izing in electricity, he 
wrote an article for the 
50th anniversary issue 
of PSM (May 1922) 
forecasting the future 
of wireless communica- 
tion. “Tt will soon be 
possible,” he wrote, “to 
see as well as hear by 
means of electricity. 
‘Television’ will be employed as gen- 
erally as telephoning.” Tesla achieved 
many major electrical advances. 


ing a series of “new Cc 
improving “human 


Rar ae, «lan Bia 
creations.” In the April 
1923 issue of PSM, he 

plants.” “In the development of plant 
life,” he wrote, “lies a great, if not the 


LUTHER BURBANK (1849- ] 

1926) conducted hun- 

dreds of thousands of 

experiments with all 

kinds of plants, produc- 

compared his work to 

greatest, object lesson for human beings." 


HENRY FORD (1863- ), 
father of the light, low- 
priced car and the as- 
sembly line that made 
it possible, turned out 
his first Model T in 
1908. Although it took 
seven years to produce 
the first million cars, 
by 1926 his company 
was making two mil- 
lion cars a year, In an 
article for the July 1922 
issue of PSM, Ford discussed one of his 
favorite subjects: agricultural-industrial 
communities 


——— 


OTHER CONTRIBUTORS 
TO POPULAR SCIENCE 


Among the other noted men who 
wrote for PSM during the past 75 
years are: 
Herbert Spencer, Charles Darwin, 
Charles F. Kettering, 
Admiral Richard Byrd, 
“Eddie” Rickenbacker, 
Vilhjalmur Stefansson, 
William Beebe, Camille Flammarion, 
John W, Draper, Norman Lockyer, 
Simon Newcomb, Henry George, 
John Tyndall, John Lubbock, 
James G. Frazer, William Huggins, 
William Gladstone, John Dewey, : 
John Burroughs, William James, 
William Thomson, Frank Chapman, 
Thorstein Veblen, Fridtjof Nansen, - 
Cesare Lombroso, Flinders Petrie, 
Havelock Ellis, Edward Pickering, j 
Alfred Russell Wallace, 
Percival Lowell, Simon Lake, 
“Billy” Mitchell, Glenn Curtiss, 
William Jennings Bryan, 
and William Coolidge. 


Gen. 


LL Garren 


EDWARD LIVINGSTON YOUMANS, 1821-1887 


Founder, First Editor of Popular Science Monthly 


POPULAR 
136 science 


PSM “yea 


America’s First Evangelist 
of Science 


He founded Po} 


lar Science M: 


By Roger Burlingame 
NT 


winter of 1842, a young man of 


twenty-one walked dangerously in New 
York City. Others crossed the streets 
thoughtlessly enough through the slow, 


horse-drawn traffic, and were not greatly 
disturbed if they lost their way on a street 
ending in a river, But to Edward Livingston 
Youmans, even in the bright New York 
noon, every step was perilous for he moved 
in perpetual twilight. He could see dark 
objects dimly; he was aware of reflections 
of sharp light, and his senses of touch, hear- 
ing and smell were keen. But for all nor- 
mal purposes he was blind. 

He strayed from his course this day and 
his combined senses told him he had come to 
the waterfront. As he felt his way along it, 
he heard a splash and a cry for help. In- 
stantly, Youmans groped about until his 
hand met a chain that was fastened to a 
wharf post. Gripping it, he lowered him- 
self into the icy water and held up the 
drowning man until help came. 

‘The exposure sent him to the hospital. 
When he began to recover, he found that 
the shock had robbed him even of the twi- 
light; he was totally blind. 

This incident—almost incredible as we 
first meet it in John Fiske’s biography of 
Youmans—fits plausibly into the complete 


ly to bring science to the American people. 


picture of an almost incredible man. For 
Youmans’ whole story is one of courage in 
the dark—not the darkness obscuring his 
eyes, but the darkness of ignorance, super- 
stition, traditional preiudic.. He was the 
missionary of science in the world to which 
he was born. 

It is difficult now to reconstruct that 
world. A stone's throw from New York 
"s Route 50, where a am of fast- 
moving cars runs today between Schenec- 
tady and Saratoga Springs, Vincent You- 
mans had a wagon shop. It was a center of 

political and religious debate 
in the 1830s. To it the outlying farmers 
brought their slow wagons with wheels and 
aales distorted by the rutted roads, and 
talked to the accompaniment of a hammer 
ringing on the anvil. 
A Youthful Individualist 


Edward, a normal child with an excep- 

strong physique, was something of 
a phenomenon in this community. He re- 
belled against the crude discipline of par- 
rot-memory in school. He took the side of a 
pastor ostracized in the village because he 
had voted in a state election. He listened 
eagerly to the talk of a “free thinker” who 
was sinful enough to doubt the story of 
Genesis. At 10 he attached himself to a 
school outside the town because the teacher, 
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“Uncle Good,” taught as Socrates had 
taught regarding the human mind: as You- 
mans later put it, not as “a tank to be 
filled,” but rather “an organism to be quick- 
ened.” His curious, independent mind 
seized on chemistry, “natural philosophy,” 
the persistent “why” of common things. He 
read in every spare moment, carried his 
books with him about the farm. At night 
he fought sleep, reading and writing notes 
and comments on what he read. 


Candlelight Study Ruined His Eyes 


This incessant study held other dangers 
than the theological ones his Calvinistic 
mother feared, In the long winter evenings 
light on the farm came from the fire or from 
a dim candle. He kept at his books in spite 
of eyestrain. At 14 his whole life was a vio- 
Jent conflict between this and what Herbert 
Spencer later called his “work-drunkenness.” 
At 17, still trying to ignore his suffering, he 
entered Galway Academy, paying his way 
by teaching on the side. In six weeks he 
broke down, was treated with caustics and 
calomel by an ignorant doctor—and lost, 
forever, the sight of one eye. 

Youmans’ spirit met his blindness with- 
out despair, It introduced important fac- 
tors into his life. One was a capacity for 
reflection, an important balance to his im- 
Another was the help of his 
She was an able critic and 
analyst, a tireless worker. In the weeks fol- 
lowing his disastrous treatment, she read 
aloud to him. Among other things she read, 
secretly, a book Edward told her it was not 
prudent to leave “lying about the house.” 
The book was Vestiges of Creation—so he- 
retical that the author dared not sign it. 
Full of errors and half-truths, as Youmans 
later knew, it was his curtain-raiser to the 
drama of evolution that absorbed his life. 

For 10 years the case of his eyes seemed 
hopeless. He went to New York, went from 
one oculist to another, steadily draining the 
small family funds. In these years there 
were periods of “twilight”—times even when 
he could read and write—and stretches of 
complete darkness. A Doctor Elliott kept 
up his morale by his confidence in an even- 
tual cure. Meanwhile, he lived in cheap 
boarding houses, attached himself to a group 
of other blind men, charmed them by his 
talk, his humor, his astonishing knowledge. 
He paid his way by composing advertise- 
ments for a druggist, supervising men work- 
ing on Dr. Elliott's home, teaching a mem- 
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ory course. He invented a device to guide 
his hand in writing; some of the work he 
did with its aid, he sold. 

Twice when he had a book veady for 
publication, a book by another author ap- 
peared with almost precisely the same scope 
and content. It was like finding that one’s 
inventions had been patented only yester- 
day by someone else—a common occurrence 
in a time when all the best minds were grop- 
ing in the same direction. 

It was not _an improvement in his eyes 
that brought Youmans success; it was suc- 
cess that brought the eyesight. That, any- 
way, was the doctor's belief, and in the 
light of modem “somatic” medicine this is 
understandable. 

The thing that brought him money and 
fame was a chemical chart. Eliza had helped 
him construct it. His old distaste for crude 
teaching had inspired it. He wanted, too, to 
fill the gap left in schools by lack’ of lab- 
oratory equipment. The chart, five feet 
long and four wide, contained_some thou- 
sand diagrams in 16 colors. The common 
elements were represented by variously 
ized and tinted squares; lines from them 
joined in graphic representations of com- 
pounds. It rolled like a map and, when 
hung on the wall, was visible to a large 
class. This graphic method with charts, dia- 
grams, pictures, was basic in all Yournans’ 
thinking “So,” as he told Eliza, “that the 
whole could be learned in the quickest pos- 
sible way and without reference to text, 
which loses time.” 


Linking Chemistry to Life 


With his energy renewed, he followed the 
chart with the Class-Book of Chemistry. 
Contrary to the pattern of current educa- 
tion, with emphasis on disciplinary dullness, 
it made the subject interesting, connected it 
with the common experiences of life. Its in- 
troduction committed the heresy of suggest- 
ing that the study of nature is congenial to 
the young mind and “one of the purest 
sources of pleasure.” Fiske speaks of the 
Class-Book as Youmans’ germinal book. “Its 
reception showed him his strength and his 
true field. Thenceforth his career was that 
of breaking the bread of science to the mul- 
titude.” 

Its quick success ended the darker phase 
of Youmans’ life. It had been a bootstrap- 
lifting phase, a lonely fight against the threat 
of total moral annihilation, but it had taught 
him a great deal. He had felt the ignorance 


of science in hard impact upon his own 
body. He had been thrown constantly with 
people such as the blind men at the board- 
ing house, to whom he had explained what 
he knew in the simplest, universal terms. 
He had learned to be tolerant of prejudice 
=not to hurt people and thus close their 
minds against him. His earliest. environ- 
ment had showed him the breadth of the 
gap between Calvinism and evolution. This 
was why he so often approached the popu- 
lar teaching of science in religious terms. In 
combination, these things made Youmans 
a great teacher of the people. 


Science Remote from People 


Science in the mid-century was a snob- 
bish business. Important English physicists, 
including Newton, Davy and Faraday, had 
told their achievements only to the Royal 
Society. Scientists generally distrusted the 
masses (partly because of religious opposi- 
tion) and liked to protect the aristocracy of 
their studies from vulgarization. 

In England, Herbert Spencer was work- 
ing in this rarefied atmosphere when his ex- 
traordinary theory of evolution first came to 
Edward Youmans’ attention. To Spencer, 
‘not only had physical life evolved, but so 
had all the sciences, all knowledge, human 
society—all according to a similar scheme. 
From the simple nebular, homogeneous state 
(as astronomers imagine the once-gaseous 
earth) into diverse, compact and complex 
entities, everything had moved and was con- 
tinuously and forever moving. So, too, the 
human studies of philosophy, psychology, 
biology and sociology, had evolved out of 
vague and simple forms, A certain realm 
was forever unknowable; on First Causes, 
for instance, Spencer thought we must all 
remain agnostics. 

When Youmans came upon a review of 
one of Spencer's books in an obscure Lon- 

periodical, he saw the immense possi- 
ies stich a scheme held for popular edu- 
cation, Here, for example, was something 
which need not conflict with true religion. 
Did _we not all confess the unknowableness 
of God? Then, in a scheme which corre- 
lated all the forces, physical, psychological, 
social—each dependent on some other—he 
saw a break in the deadly categorical plan 
of current education in which mathematics, 
physics, chemistry, economics, ethies, gov- 
ernment and political economy were taught 
as separate matters hanging in the air, so 
to speak, as if they bore no relation to one 


another, But all this integration of physical 
and social science, which modern students 
take in their stride, was locked up in a little 
circle of English scholars. How to unlock 
it, how to spread it broadcast among the 
American people? The question, from that 
moment, obsessed Edward Youmans. 

First he got Spencer's published books 
from England. The new principle stood 
out; it must be introduced to Americans and 
made a permanent part of American educa- 
tion. The books must be published here. 

He wrote Herbert Spencer, a bold thing 
for any “Yankee” (as he called himself in 
the letter) to do in those days. Spencer re- 
plied with the cordiality of a man who in- 
tuitively recognizes a kindred, sympathetic 
mind. The books were published by sub- 
scription, Youmans doing much of the ad- 
vance salesmanship. 

Youmans’ eyesight was partially restored, 
the “chart” spread his reputation, and in 
the meantime he had also begun lecturing. 
Traveling in the winter from one small town 
to another in the primitive trains of the day, 
driving through blizzards in sleighs, he went 
as far west as Minnesota. His lectures on 
“The Masquerade of the Elements,” the 
“Chemistry of the Sunbeam,” “Ancient Phil- 
osophy,” “Modem Science,” and the “New 
Philosophy of Forces” were packed with 
illustrations from everyday experience. 


iting machi 
bor guided the pencil 


Roller separated 


Youmans got $50, occasionally $75 an eve- 
.g, but paid his own expenses. One wild 
night he talked after the lecture to a young 
man who had driven 10 miles to get there. 
Youmans “commiserated his folly” in brav- 
ing the storm. 

“I would not,” said the boy, “take $500 
for what I have learned this night.” 

We may imagine the audiences, the young 
absorbed faces, out in the new country 
hearing for the first time of the world of 
science beyond the horizon—remembering, 
as we must, that these people grew into the 
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generation that transformed the nation and 
brought it through science to industrial 
leadership. Lost in excitement, Youmans 
sometimes fell off the platform, made im- 
mense gestures, his voice rising to great vol- 
ume—“a combination,” Fiske called it, “of ex- 
plosive animal spirits and eagerness with 
perfect grace and gentleness.” 

Sometimes a pastor would deliberately 
call a church meeting at the precise time 


Charles Darwin upset concepts of man's origin, fo- 
‘cused public attention on science os PSM was born. 


of the lecture and angrily harangue his con- 
gregation about the “sin” of those who “pre- 
ferred science to Christ.” When, after You- 
mans had met Spencer, he introduced the 
“horrors” of evolution that (even before 
Darwin) suggested man’s kinship with the 
monkeys and the “survival of the fittest,” the 
fight grew hotter and the press joined the 
clergy. Youmans met this conflict in the 
end by his insistence on Spencer's own be- 
lief that religion and evolution were recon- 
cilable and by the persuasive argument that 
evolution was quite as beautiful a manifes- 
tation of Divine Will as the story of Adam 
and Eve. 

Eventually, the lecturing told on his 
health. Every severe cold, every moment 
of exhaustion threatened his eyes. So he 
turned at last to the quieter pursuits of edi- 
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torial and literary work, Even these were 
strenuous enough. Trips to Europe, and long 
office hours, laid.a tax on his strength that 
only the fire of his zeal could combat. 

In these pursuits Edward Youmans was 
pre-eminent as an editor. He had written 
several books, to be sure, and many articles. 
Perhaps the most popular of all was the 
Handbook of Household Science. This was 
not a collection of recipes and practical 
hints, but a revelation of the scientific facts 
behind ventilation, heating, sanitation, 
cleaning, artificial light, food. It expressed 
convictions that the farm and home of his 
childhood had bred in him. 

Aid for Spencer 

The Spencer books that he edited moved 
slowly. Once, when Spencer became dis- 
couraged to the point of announcing that 
he could not go on with his life's work, You- 
mans got up a subscription among Spen- 
cer’s American disciples and took to Eng- 
land a fund of $7,000 in securities, together 
with a Waltham watch, as a token of their 
admiration. It was a delicate mission. Spen- 
cer was sensitive to such approaches; he had 
already declined an offer by John Stuart 
Mill to finance his projects. Youmans ex- 
plained the securities as a fund that would 
lie idle unless Spencer used it, and so per- 
suaded him, But when American papers 
played this up as a national gesture, You- 
mans answered the editorials, saying that 
science was international, that the subscrib- 
ers were individuals and should not be 
tagged as an “American” group. With the 
revival resulting from Youmans’ efforts, 
Spencer's works moved into a sale of more 
than 130,000 copies. 

The two enduring monuments to You- 
mans’ editorial career were the Internation- 
al Scientific Series of books and Popular 
Science Monthly. The Series began in that 
era of literary piracy, before the Interna- 
tional Copyright Act, when anyone was le- 
gally free to bring out an American edition 
of a foreign book without paying a cent of 
royalty to its author. Youmans attacked the 
ethics of this widespread practice, and royal- 
ties were scrupulously paid. Thus he was 
able to break down much of the general 
overseas distrust of American publishers. 
He arranged for volumes by Tyndall, Hux- 
ley, Darwin, Liebig, Helmholtz and’ many 
others to be published simultaneously in 
‘America, England, France and Germany. 
During Youmans’ life, 57 volumes of the 


Herbert Spencer might well be 
called the co-founder of Popular 
Science Monthly; indeed, in 1908 the 
editor of PSM referred to the maga- 
zine as “one of the by-products of his 
(Spencer's) genius.” 

The first part of Spencer's series 
on “The Study of Sociology” opened 
PSM’s first issue, in May, 187: 
mans’ reaction is recounted in Spen- 


cer’s autobiography, which quotes 
this letter from the founder of PSM: 
“A thousand thanks for your fa- 


vour of March 13th, with article on 
“Study of Sociology’ enclosed . . . 
You did wisely in sending it, and I 
decided upon our course in 10 min- 
utes after getting it. I determined to 
have a monthly at once and in time 
to open with this article. .. We have 
started a monthly of 128 pages . . . 
Tam utterly glad: that things have 
taken the course they have. I have 
anted a medium of speech that 
can control, and now I shall have i 


International Scientific Series were pub- 
lished. Under his direction, they w all 
as popular presentations as their scientist 
thors could contrive. 

‘A magazine had long been one of You- 
mans’ dominant ambitions. For a time he 
worked as scientific editor of Appleton’s 
Journal, a weekly with general circulation. 
It would not do. Subscribers objected to 
scientific articles in a paper they bought for 
literature and art. Youmans saw that he 
must attract a special public and work 
through it to the general reader. He per- 
suaded the Appletons to publish Popular 
Science Monthly. “The work of creating 
science,” he wrote in the first issue, “has 
been organized for centuries . .. The work 
of diffusing science . . . is clearly the next 
great task of civilization.” 


PSM Fought Prejudice—and Won 


The magazine, which opened with a 
Spencer article, met the angry prejudice of 
the time. Its publishers were branded in 
the press as “infidels.” Letters poured in 
from readers who confused agnosticism 


militant atheism. Yet the little paper con- 
tinued. The increase in its circulation in 
three-quarters of a century from 12,000 to 
more than a million is evidence of the dis- 
tance of Youmans’ thought ahead of his own 
time. 


Three Generations Ahead 


And this is the overwhelming sense # 
comes from the review of his life. Youman: 
mind moved on a level that was some three 
generations away. His concept of the “uni- 
versality” of science belongs in today’s labo- 
ratories. His ideas of the social sciences are 
incorporated in modern university stu 

is rebellion against “mental discipline” 
an end in itself in secondary education 
the basis of the progressive school. He an- 
ticipated international copyright by many 
years. But most vital of all to the American 
people, he made science democratic. 

“Among professed worshipers of human- 
ity” wrote Spencer in his autobiography, “I 
have not yet heard of one: whose sacrifices 
on behalf of humanity will bear comparison 
with these of my friend.” END 
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Like to See Edison's Laboratory? 


This is where Genius labored when PSM was young. 


PSM photos by HUBERT LUCKETT 


Thomas Edison's historic Menlo Park workshop has 


The battery of smoking kerosene lamps at right pro- 
luced the carbon for the Edison carbon-button tele- 
transmitter, which made the Bell telephone @ 

I success. Today, transmi 
almost marinated long “with the Be 
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The Edison Electric Pen, shown at left, 
wos a forerunner of the mimeogroph. 
The inventor first manufactured it af 
Menlo Park. The pen is powered by a 
small electric motor thot draws current 
from the wet-battery cells at the left of 
the picture. The stencil made with the 
pen is placed in the frome at right and 
ink forced through the perforations with 
@ roller, making copies. Popular in big 
business offices, more than 60,000 of 
the pens were once in use. 


Tho stock ticker at right wos Edison's 
third invention. With all its original 
parts, it still works as smoothly os when 
the inventor applied for his patent in 
1869. The crude and undependable 
stock tickers then in use were soon re- 
placed by the new machine, ond money 
from the sale of stock-ticker inventions 
enabled Edison to open his own labora 
tory. At one time the inventor himself 
kept the tickers working, 


Edison devised the Motograph Telephone 
Receiver, left, to get around pategts on 
the Bell magnetic type. The transmit 
ting current is fed into @ revolving chalk 
drum. This pushes against o spring with 
pressure varying eecording to the 
tensity of the current. The spring ac! 
vates @ sound-producing diaphragm. 


This bell jar and hand-operated vacuum 
pump were used by Edison during his 
early search for o suitable material for 
an incandescent light filament. It took 
thousands of experiments before he hit 
on a successful carbon filament, Al- 
‘though Edison did not invent the incan- 
descent lamp, his high-resistance carbon 
filament, all-glass fused-secled cham- 
ber, high vacuum, and sealed platinum 
lead-in wires combined to provide the 
world with o practical and efficient 
electrical lighting system. 


The mysterious Hilsch tube in its original form os developed in Germany is about 20 inches long. 


Maxwell's Demon Comes to Life 


T= world lifted an eyebrow in the 
1870s when James Clerk Maxwell, emi- 
nent British scientist, suggested the possi- 
bility of hot and cold running air from the 
sume faucet. It took three-quarters of a 
century and an obscure German physicist to 
turn Maxwell's idea into reality. Success, 
however, has bred a minor laboratory tem- 
pest over exactly what has been wrought 
and for what it can be used. 
Maxwell's hint followed his development 
of “Maxwell's Law,” which proved that the 
+ molecules in gases follow a pattern of ar- 
rangement and action. Some circulate at 
considerable speed and are hot; others re- 
main relatively static and cold. Maxwell 
suggested that if they could be separated, 
an unusually simple method of producing 
hot and cold simultaneously would be 
available. Facetiously, he recommended 
stationing “an intelligent demon” at a trap 
door to route the molecules along their 
proper paths. 
Considerable comment was evoked. The 
editor of Popular Science Monthly, in the 
issue for July 1879, somewhat ponderously 


HIGH-PRESSURE AIR SUPPLY TO vormne 


commented: “This looks to us like a some- 
what ridiculous way of evading the real 
difficulties in the explanation of molecular 
motions and their effects, ... When men 
like Maxwell lend their sanction to such a 
crude hypothetical fancy as that of little 
devils knocking and kicking the atoms this 
way and tha order to explain the ob- 
served changes of natural phenomena, we 
may well ask, “What next?"” 

The editor would have had a 65-year 
wait for his answer. It came when the Navy 
sent Dr, Robert Milton, a physicist, to Ger- 


AIR JET 
FOLLOWS METAL 
CONVOLUTION 


HOT AIR LEAVES CIRCUMFERENCE OF 
VORTEX THROUGH PIPE-DIAMETER HOLE 
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In operation, hot air flows through the long left arm of the tube, cold air through the short right arm. 


many to investigate a report that the 
Germans possessed rai 
for cooling gases to wi 
absolute zero. Dr. Milton set out prepared 
to bring back at least a ton of equipment to 
the United States, He found what he was 
looking for in a tiny laboratory in Erlangen. 
It was a tube about 20 inches long, less than 
half an inch in diameter and a few ounces 
in weight! Dr. Milton brought it home. 
‘The tube, it was learned, had been per- 
fected by Rudolph Hilsch, a bush-league 
German low-temperature physicist. Hilsch, 


si 
who was integrated into the Nazi war effort, 
credits an unidentified Frenchman with dis- 
covery of the principle. 

Here the muddle begins. Scientists them- 
selves cannot agree on just how the tube 
works.’ Thousands of words seeking to re- 


COLD Aim LEAVES 
OF 


duce the mystery to formulas have been 
printed, along with detailed drawings of the 
tube. These are simple enough: The tube 
is divided into two arms of unequal length 
and width by a perpendicular, off-center jet. 

There is a certain amount of agreement, 
however, on the tube's principle. William 
J. Taylor, of the National Bureau of Stand- 
ards, offers this general explanation: Com- 
pressed air entering the jet, passes through 
a nozzle, speeding up and losing heat—the 
gain in velocity energy being made at the 
expense of the lost heat energy. 

This fast, cold air is then slowed up by the 
spiral core of the tube. Some molecules 
drop toward the center. Instead of heating 
up as they lose speed, however, they pass 
along some of their energy to their next 
outer neighbor, and remain cool. 

An additional cooling effect comes from 
the centrifugal force of the whirlpool itself. 
This force throws air molecules out to the 
edge of the spiral so that there are fewer 
molecules—and therefore lower pressure—in 
the inner layers than in the outer ones. 
When air moves from the high-pressure 
outer layers to the low-pressure inner layers, 
it naturally cools. 

The result is a core of cold air at the 
center of the whirlpool and a border of hot 
air at the periphery. The shorter, smaller- 


Cross section of the tubs, below, shows how 
enters through hole, bottom center, an 
xd by the shape of the tube. Drawing ot left 
Hlustrotes the tubs's essentially simple construction, 
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bore arm of the tube communicates only 
with the center of the whirlpool and there- 
fore draws off the cold air. The longer, 
larger-bore arm draws off the rest of the air 
=the hot molecules left at the periphery of 
the whirlpool. 

Varying ratios of hot and cold air can be 
obtained by adjusting the stopcock at the 
warm-air end. The tube is capable of 
imultaneous temperatures of plus 106° and 
minus 56°F, At “hot” adjustment it can 
produce up to 350° F. 

While the fundamental scientists have 
been arguing, the applied scientists of the 
refrigerating industry have been doing some 
experimenting of their own. Industry over- 
looks no bets that may involve discarding 
methods laboriously and expensively de- 
veloped. At least three big concerns have 
had a look at the tube. At Westin 
Gaylord W. Penney, manager of the Elec- 
trophysics Department, has built a model 
three times the diameter of the original 
tube. He reports: 

‘Not efficient for refrige 


Mower Wheel Gets the Edges 


Lawns can be trimmed evenly right up to 
the edge of a flower bed with this one-pound 
aluminum edge-getter. It drops down to 
carry the wheel that ordinarily would hang 
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highest utility is as a laboratory device. For 
instance, it could be used as a cold trap for 
mercury. It could also be used to cool gases, 
such as helium, prior to liquefaction.” 

Physicists of other companies, together 
with those of the National Bureau of Stand- 
ards, generally agree that the Hilsch tube 
has no particularly rosy industrial future for 
the time being. They point out that while 
the tube gives 15 to 20 times more cooling 
than the ordinary labor: 
pansion of gas through a 
Joule-Thomson principle—it has refriger- 
ating efficiency of only 20 percent, as 
against 70 percent in household refrigerators 
and close to 90 in larger cooling installations. 

They are loath, however, to disregard the 
provocative commercial possibilities of the 
tube. A more highly refined model might 
attain the thermodynamicists’ dream of a 
double-purpose unit, on which one switch 
produces heat; another, cold. 

Maxwell and his intelligent demon are 
probably smiling quietly at some astral 
laboratory bench. END 


over the edge, thus keeping the mower 
level and its blades clear of the ground. 
‘When not in use, the attachment rides up- 
right, being attached to a bolt supporting 
the roller. The device is made by the 
Barton Company, of Montrose, Calif. 


Timber Rides Skyhook 


Triep out in the Oregon woods and now 
hard at work in North Carolina, a woods- 
man’s invention is simplifying big logging 
operations. Appropriately called the Sky 
hook, the device rides on two large cables 
supported by pole trees about 500 feet apart 
and pulls itself along (right) on roller- 
bearing sheaves by me of two smaller 
traction cables, Fitted with tires (above), 
it can travel from one job to another at 
speeds up to 50 m.p.h 
The North Carolina installation is a 4,000- 
foot cableway along which the Skyhook 
ge loads of 10 tons, It can do 
35 m.p.h. on ope 
down to 
that hold the two 1%- 
foot cableway is planned. 


carries av 


spans, but has to slow 
ee supports 
. A 10,000- 


Fuse Looks for Target 


Antiamcnart shells can actually look 
for their targets when guided by the optical 
proximity fuse that waits until it “sees” a 
plane before exploding the shell. This war- 
time development, recently revealed by the 
Bell Telephone Laboratories, uses a ringlike 
plastic lens near the tip of the fuse to focus 
light from the sky on a photoelectric cell 
in the center of the fuse. When the amount 
of light hitting the lens changes suddenly— 
that is, when the shell nears the target and is 
shaded by it—the resulting impulse explodes 
the shell. 

Shown at the right are: (A) an optical 
proximity fuse assembled in its container; 
(B) the photo cell, on top of the amplifier 
housing, at the left, and the fuse cap with 
its ring lens, on the right; (C) the amplifier, 
left, and the protective wooden block that 
holds it; (D) the assembled amplifier unit, 
left, and the housing into which it fits. 


HYDROPHONE 


STATIONS LINKED BY 
RADIO TO EXCHANGE 
OBSERVATIONS, 

PERMITTING LOCATION OF 
SURVIVORS BY TRIANGULATION 


i A NATURAL speaking tube thousands of 
feet below the sea will soon summon 
help for air and ship survivors from shore sta- 
tions more than 3,000 miles away. Through 
this.océan “party line” the new Sofar system 
can detect the explosion of a single distress 
bomb thousands of miley~distant and spot 
the position of castaways within a mile. 
Combined with Raser (PSM, Oct. '46, 
9. 184), it is expected to direct rescue ships 
to within a few feet of a bobbing life raft. 
The long-distance yelp for help is plugged 
in with a three-pound TNT bomb, dropped 
overboard by the survivors of an abandoned 
‘airplane or ship. Water pressure auto- 
matically sets the bomb off at a depth of 
3,000 to 4,000 feet. Because of the recently 
discovered speaking-tube effect at this level, 
the sound of the blast travels tremendous 
“distances to hydrophones (underwater tele- 
| phones) set offshore at the speaking-tube 
depth. Comparison of the times at which the 
explosion’s sound arrives at several listening 
stations enables the operators to plot the ex- 
act location of the underwater bomb burst. 


Pacific Stations Begun 
The first installation of sofar (for Sound 
Fixing and Ranging) is already under con- 
struction. Four shore stations, at Kaneohe 
3ay and Hilo in the Hawaiian Islands, and 
Monterey and Point Arena on the Cali- 
fornia coast, will cover the wide, empty 
stretches of the Pacific that have claimed 
many victims from our busy air and sea 

traffic to-Scuth Sea bases and the Orient. 
Sofar is the result of some ingenious rea- 
soning back in 1937 by Dr. Maurice Ewing, 
associate in submarine geology at the famed 
Woods Hole Oceanographic _Inititute, 
Woods Hole, Mass., and professor of geology 
at Columbia University. Dr. Ewing was 
aboard the Woods Hole research ship 
Atlantis, investigating the sedimentary and 
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rock layers on the ocean bed three miles be- 
low by setting off small bombs on the bot- 
tom and measuring the resulting vibrations 
with a seismograph. One day he listened 
for the bomb burst by pressing his ear to 
the ship's rail. To his surprise, he heard the 
explosion and three echoes, the last of 
which must have bounced up and down sev- 
en times, traveling 21 miles. 


Speed Varies with Depth 

This observation led Dr. Ewing to wonder 
just how far an underwater blast could be 
heard in a horizontal direction with sensi- 
tive receiving and amplifying equipment. 
Knowing that the speed of sound in water 
increases with rising temperature and rising 
pressure, he calculated that sound would 
travel slower as the depth increased to 
4,000 feet, because the temperature drops 
with depth. But below that level sound 
speed would increase again, since the tem- 
perature remains the same while the pres- 
sure increases. This meant that sound 
waves originating at the level of slowest 
speed, 4,000 feet, would always be bent 
back toward this level as their velocity was 
increased by warmer water or higher pres- 
sure above or below—just like the refraction 
of light rays as their speed is changed by a 
glass lens. 

Further computation disclosed an even 
more interesting fact. Sound waves leaving 
the 4,000-foot axis at an angle smaller than 
12° from the horizontal would never reach 
the surface or the bottom. They would be 
refracted back and forth across the axis and 
travel zig-zag fashion in a horizontal direc- 
tion. In other words, the zone around 4,000 
feet acts as a channel, directing a large per- 
centage of all sound originating there along 
a horizontal “tube.” 

This channeling effect is so great that, 
theoretically, an explosion on the sound axis 


‘BOMB SINKS TO DEPTH OF 4000 FT. 
WHERE IT EXPLODES AUTOMATICALLY, 


a <a) pie 


SOUND WAVES SPREAD, 
ScONCENTRATED AT 4, 


BY “SPEAKING TUBE™ EFFECT 


might be heard 25,000 miles away if no 
land masses interfered. In actual test, a 
bomb set off near Dakar, French West Af- 
rica, was easily heard in the Bahamas, 3,100 
miles across the Atlanti 

‘A bomb bursting within the channel pro- 
duces an unusual, characteristic sound in the 
hydrophone. The fast rays making the wid- 
t zig-zags around the axis are heard first, 
even though they travel the longest route. 
Their intermittent beats build up gradually 
to a sharply ending boom-the slow sound 
ray that goes straight along the axis. The 
complete effect sounds like a kettle drum, 
slowly rising in tempo and volume to the 
finale of a cymbal clash. Because of this 
sharp cutoff, time measurements precise to 
1/10 second are possible, permitting accu- 
rate location of the distress bomb—and the 
survivor 

Accidental false alarms from everyday un- 
derwater blasting are unlikely, since the 
characteristics of sound originating inside 
the channel are so different from those made 
outside it. Only an improbable coincidence 


‘These Navy technicians, using information gained by 
bottom sompling and shoran positioning, are plot- 
fing an ocean-bed survey for sofar operations. 
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could produce an explosion at 4,000-foot 
depth that was not a distress call, 

The sound channel remained little more 
than a scientific curiosity until World War, 
IL brought the need for better sea-rescue 
devices. Then the Navy assigned its Under 
water Sound Laboratory in New London, 
Conn., to co-operate with Woods Hole in 
the development of sofar. 

The instruments now being used are 
similar to those designed for sonic depth- 
finding and ranging (PSM, Nov. 45, p. 84). 

With construction of the first sofar stations 
already under way, Coast Guard monitors 
will soon be listening in on Davy Jones's 
party line. Yet research continues. The sy: 
tem has been tested in tropic and temperate 
zones, but not in the polar regions, where 
future air routes may be busiest. Water 
in the Arctic and Antarctic is almost the 
same temperature all the way down from 
surface to bottom, and many authorities pre- 
dict that there will be no sound channel 
there. No one knows for sure—but the N: 
intends to find out. 


1d to obtain salinity som- 
ples ot varying depths, os port of the process of 
determining the best zones for sound transmission. 
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Camera Coughs Out 
Finished Prints 


our present camera performs only one 
of many steps—developing, fixing, print- 
ing, and so on—involved in making a photo- 
graph. Edwin H. Land, 38-year-old presi- 
dent of the Polaroid Corporation, has in- 
vented a one-step process in which the 
camera does everything. With his camera, 
you snap the shutter and turn a knob; 60 
seconds later you have a finished, dry print. 

The Land camera takes its pictures in the 
conventional way, but inside it, in addition 
to the film roll, there is a roll of positive 
paper with a pod of developing chemicals 
at the top of each’ frame. Turning the knob 
forces the exposed negative and the paper 
together through rollers, breaking the pod 
and spreading the reagents evenly between 
the two layers as they emerge from the rear 
of the camera, Clipped off, they can be 
pele e later. 

Ordinary chemicals are used, but the 
negative is not transparent and light is not 


‘An artist's conception of a cone 
inal model of Land's comera. 
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ferina with developing proc 


FRAME OF FU 
READY FOR EXPOSURE. 
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required for printing. The unexposed por- 
tions of silver halide are transferred from 
the negative to form the positive image. 
Land says that ordinary transparent film 
can be adapted to one-step photography, 


but he sees no need for it. If additional 


prints are desired, the easiest way is to make 
additional exposures. If necessary, the origi- 
nal print can be 


rephotographed. 


Blowing Big Bubbles. A glass blow- 
er (above) puts the finishing touches on the 
glass envelope for a giant 100,000-watt Gen- 
eral Electric transmitting tube. The blowing 
keeps the glass from burning and maintains 
& constant air pressure within the tube. 


Testing Television Tubes. A\l- 
lowed to burn nearly 24 hours a day, these 
cathode-ray tubes (above) will last only two 
to four months. but their performance will 
provide GE engineers with valuable data. 


Glass Spray Seals Tubes. Pulver- 
ized glass is sprayed on the metal base of 
an electronic tube (at left) in a new West- 
inghouse process. When baked and cooled, 
a thin, hard, airtight coating is formed. 
MAY 
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AIDS TO 
MODERN LIVING 


KNOTTY FURNITURE. 
Sarrying the decorative 
s of paneled liv- 


yom and den walls 


ing. 
to the furniture itself, 
have 

brought out chairs, 
tables, and other pieces 


designers now 


in knotty pine. This 
wood takes a variety of 
attractive finishes. The 
room shown at right 
was a display at the In- 
ternational Home-Fur- 
nishings Mart, Chicago. 


STEEL-AND-COPPER COOKER. This new 
pressure cooker is made of acid-resisting 

inless steel and has a bottom covered with 
sheet of copper to increase heat con- 
. A hinged gauge lifts automatically 
. pressure. The cooker is in the 
copper-clad line put out by Revere Copper 
and Brass, Inc, About $16, 


CLEAR-PLASTIC RIVETS. Both solid and 
hollow fastenings are made up in colorless 
and tinted Plexiglas for use with light metals, 
leather, cardboard, rubber, upholstery, and 
sheet plastics. The rivets, shown at the 
right, are expanded and headed by heat 
rather than by hammering. Douglas Aircraft 
Company developed the rivets and two rivet 
guns for handling them, 
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RUNG SAVERS. Sock- 
et clips of heavy-gauge 
steel screwed or nailed 
to the sides of a ladder 
to support the rungs 
will add safe extra life 
to an old ladder, even 
if the rungs have rot- 
ted in their sockets, 
A curved lip is fitted 
under the rung to pro- 
vide a saddle or socket 
extension reaching to sound wood. The rung 
reinforcements are manufactured by Rei- 
mann and Georger, of Buffalo, . They 
are made of a heavy-gauge sheet steel and 
are cadmium-plated to resist rust, 


CASTERS LEVEL FURNITURE. Plastic casters, made 
in two parts, will level up chairs and other pieces 
having uneven legs and also steady furniture used on 
uneven floors. One section fitted with a screw is at- 
tached permanently to the leg, and a screw cap ad- 
justs height. Levelor Corp., of White Plains, N. Y., 
manufactures the casters from Tenite. 


EIGHT OUTLETS IN ONE BOX. This elec- 
trical unit, equipped with 12’ of cord, is de- 
signed to provide extra outlets for the home 
or shop. In addition to conveniently spaced 
receptacles, it has a 1/25-watt neon pilot 
light that distinguishes between A.C. and 
D.C., a double-pole toggle switch, and a pair 
of 15-amp. fuses to guard against shorts and 
overloading. The box is enclosed in a 3” by 
4” by 5” metal casing and weighs 1% Ib. It 
is a product of Allied Laboratory Instrument, 
Inc., of New York. Models are available for 
115 and 230-volt use. 


FOLDING GOGGLES. Hinged at 
the bridge, new  shatter-resistant 
plastic-lens goggles fold to less than 
the size of a cigarette pack. A stain- 
less-steel rim extends across the top. 
Lenses are green. Watchemoket 
Optical Co., Inc., of Providence, 
R. L, is the maker. 


QUICK BLIND CLEANING. A set 
of pads on revolving disks cleans 
both surfaces of Venetian blind slats 
in one operation. Three sets of pads 
come with the roller—one for use 
with cleaning fluid, one for waxing, 
and one simply for dusting, They 
are of washable cotton. Warren 
Venetian Blind Cleaner Co., of 
Pittsburg, Kans., supplies the roller 
and pads along with a special clean- 
ing fluid for the blinds. 
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VENT DEFROSTS WINDSHIELD. Slipped 
neatly under the hood, this flat aluminum 
vent channels engine heat against the wind- 
shield and dispels frost and sleet. Although 
flared at each end, the vent narrows to just 
a slight aperture at the point where the hood 
pins it down. It is manufactured by the 
Johnson Ladder Shoe Co., Eau Claire, Wis. 


With this plastic top, you can get the same amount of sunshine os in 
an open car—but without the breezes. Windows raise and lower normally. 


SPOTLIGHT ON ROOF. A streamlined mov- 
able spotlight for mounting on the roof of a 
car instead of through the comer post has 
been introduced by the Trippe Manufactur- 
ing Co., of Chicago. Operated by a control 
knob on the ceiling of the car, the light 
turns through a field of 270 deg. A switch 
on the knob turns the light on and off. 
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PLASTIC TOP. Vision 
in all directions is per- 
mitted by a clear plas- 
tic top manufactured 
for convertibles by the 
Wright-Austin Com- 
pany, of Detroit. The 
Plexi-Top is held by 
four toggle clamps and 
does not necessitate re- 
of the regular 
top. It has a 
roll shade to shut out 
the sun when desired. 
The top weighs 50 Ib, 


TWIN JETS WASH WINDSHIELD. With an 
automatic washer produced by the Trico 
Products Corp., of Buffalo, N. Y,, you can 
keep your windshield clean while you drive. 
Vacuum-operated, the washer squirts tw 
jets of water or washing solvent on the wind- 
shield when you touch a dashboard button. 
The wiper then clears the shield. A 2-qt. 
reservoir is located under the hood. 


30’ traveling home has 
all the comforts of a 
four-room house. 


HEN it comes to vacations, this land cruiser 
with a strong resemblance to a cross-coun- 
try bus combines the speed of motor travel with 
the comforts of yachting. It will accommodate 
eight persons with such conveniences as a galley, 
lounging rooms, observation tower, sleeping quar- 
ters, shower, and intercommunication phones. 
The de luxe home on wheels was built to 
specifications for Dr. H. J. Sealey, of Dumont, 
N. J., by the Linn Coach & Truck Corp., of 
Oneonta, N. Y. Its 125-hp. Hercules engine was 
put into a Linn front-wheel-drive unit and is 
accessible from inside, as in the Linn trucks, 
when an interior hoodlike covering is lifted. 
the driver's cob, the Beds for two persons can be made up in the main livis 


for minor repairs ond room, ond there are sleeping quarters for six more. A 
the inside hood. shower, golley, and observation tower are included, 


Tune Your Car 
for a Carefree Vacation 


By R. P. STEVENSON 
PSM Photos by ROBERT F. SMITH 


ACATIONS always are more restful and 

interesting if free of the cares of your 
everyday life. For this reason, it will pay 
you to become a worry wart for a week or 
two ahead of time, if you are planning a 
motor trip this summer, and check over your 
car to see that it is in the best possible con- 
dition. For some of the more difficult jobs, 
you probably will want to take it to your 
serviceman, but there are many things you 
can do yourself, some of them minor and 
routine but all ‘adding up to greater el 


Fr 


Before you set out, check 


cor thoroughly so it will not turn your trip 


ciency for your car and more travel comfort 
for yourself. 

Such a pre-vacation checkup is particu- 
larly advisable if you are planning several 
days of steady driving, for minor defects 
that may not amount to much in short trips 
around home are apt to turn into major 
repair jobs under the stress of long runs. 
For example, you may have been getting 
along with brakes that are not quite equal- 
ized, or a grabbing clutch. On a long trip, 
bad brakes may damage your tires and it is 
possible that a grabbing clutch could mag- 
nify itself into a smashed transmission, rear 
end, or universal joint. 


into o series of garage 


stopovers. A can of motor oil stored with the luggage will help guard against burned-out bearings. 
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Hot weather and fast driving place o heavy burden 
‘on the cooling system. So tighten the hose clamps 
‘ond adjust the fan belt, or replace froyed. 


Also flush out the cooling system. Reverse flushing 
is more effective in cleaning out the corrosion, but 
@ hose used in the old way will help a great deal, 


With o brush, clean off the corrosion from 
the battery terminals. Thes apply a light coating 
of petroleum jelly. Also check over the cables ond 
be certain each one is making good contact. 


g down to a consideration of 
the more serious jobs, like checking the 
brakes, adjusting the carburetor to give the 
best mixture for summer driving, cleaning 
the spark plugs, flushing the cooling system, 
nd inspecting the tires, it would be well to 
give a thought to a few things that are so 
obvious that they could easily be overlooked. 

You may think you are adequately pre- 
pared to handle a task such as changing a 
tire on the road—but are you? Check to be 
sure you actually have a jack, tire pump, 
lug wrench, tire iron, and tube-repairing kit 
in the car. Such equipment has a habit of 
getting left in the garage or cellar after being 
used for other jobs. Even at the last mo- 
ment, you better take a look at the tire 
pump again, since Junior may have bor- 


Before settli 


Remove the mesh filter from the oir cleaner and 
woth the dirt from the filte gosoline. Then 
into @ container of light oll and allow to 
for some time before returning to its place. 


rowed it to inflate his bike tires or football. 

While you are making sure of your tools, 
think about storing a gallon can of motor 
oil in the luggage compartment. It’s some- 
times a long distance between service sta- 
tions—and that oil reserve could easily be the 
means of preventing your bearings from 
buming out. Incidentally, keep a close 
watch on the oil consumption for the first 
few hundred miles driven at good speed, 
for the car may have developed into an oil 
hog since your last long trip without show- 
ing it in routine day-to-day driving. 

Before you set out, give your battery the 
same kind of check that you should anyway 
about every two weeks. See that the water 
level in each cell is at least %” above the 
plates, adding distilled water if necessary; 
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‘Ae you prepared for ony emergency that might 
ihe 


@ provident dri 


and take a hydrometer reading of each cell. 
Fully charged, the battery should have a 
specific gravity reading of 1.280 to 1.300. 
If the reading is below 1.250, have the 
battery recharge 

At the same time, clean any corrosion 
from the battery terminals with a wire brush, 
wash the posts and lugs with baking soda 
and water, and rinse with fresh water. A 
coating of petroleum jelly will help keep 
them clean. Go over the cables and be sure 
that they are in good condition, and that 
they make firm, low-resistance connections. 

Unless you have done so quite recently, it 
would be well to change the crankcase oil 
and the transmission and rear-end lubri- 
cants, and have the car lubricated through- 
out, ‘It’s a good plan to refill the shock 
absorbers, too, and to replace any defective 
links, At the same time this is being done, 
make a painstaking inspection of the brakes, 
looking particularly for leaks in the hy- 
draulic system, Have the linings replaced 
if you suspect they are worn to, or almost to, 
the rivets. 

Go over each tire carefully for cuts 
bruises, nails, and worn spots that may ind: 
cate unbalanced wheels, uneven brake ac- 
tion, or shimmy. Make this tire inspection 
after removing the wheels, and then transfer 
each to another position to get more even 
wear. On your pre-vacation visit to the 
service station be sure to have the wheels 
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jriveway and check them over to see that nothing essential is mi 
will toke olong chains, spore fuses, and extra bulbs for the accessory lights. 


‘on the trip? Spread out your tools and equipment on 


In addition to the items soon 


checked for alignment, for there is nothing 
that will ruin your tires more quickly than 
improper front-end alignment. 

On a long trip at high speed, the cooling 
system must work at its best. Hence, the 
radiator should be flushed thoroughly to 
remove any corrosive deposits that might 
eventually work loose and clog the system. 
There is a difference of opinion whether the 
permanent antifreeze mixtures should be 
removed during the summer, but even if 
you want to leave the mixture in, it is a good 
idea to remove it temporarily, flush the sys- 
tem, and replace the mixture. While work- 
ing on the cooling system, also adjust the 
fan belt to the proper tension. Replace the 
belt if it shows any sign of raggedness or is 
oil soaked. 

While it may be best to have an expert 
set the carburetor for the most economi 
performance, there is one seasonal adjust- 
ment on many carburetors that anyone can 
ake with ease. This is an adjustment that 
in winter causes the acceleration pump to 
shoot an extra charge of gasoline to your 
cylinders when you step on the gas, For 
summer, this should be set to pump a 
smaller amount. 

If your car has an automatic choke, as it 
probably has, you will find a tiny wire-mesh 
air filter inside the choke housing. Remove 
this and clean with carbon tetrachloride—or 
if it looks hopeless, throw it away and get a 


After scraping carbon from the spork plugs, check 
the gap on each with a wire gauge. If adjustment 
is necessary, bend only the etrode. 


new one. Also remove the filter from the 

ir cleaner, wash out the dirt with gasoline, 
dip the filter in light oil, and drain before 
replacing, Clean the oil-filler cap in the 
same way. The sediment bowl in the fuel 
pump is still another cleaning job you should 
take care of, 

Spark plugs are deserving of special at- 
tention, Before m, however, 
iy it will not 
fall into the cylinders when the plugs are 
removed. If a plug is found to be crac 
badly worn, or oxidized, replace it. If it's 
still in good condition, scrape the accumu- 
lated carbon from the electrodes and check 
the gap with a wire gauge, bending the side 
electrode only if any adjustment is needed. 

Next, turn to the distributor, inspecting 
the housing for cracks. If the points are 
pitted, sinooth them with a coil file or re- 
place, remembering that an accurate setting 
is required for smooth functioning of the 
engine. It is essential, too, that the timing 
(that is, the distributor vacuum-advance) 
be exactly right since this is a prime factor 
in good performance, and good performance 
will be especially important to your peace 
of mind during a vacation. 

On a long trip, it is remarkable how an- 
noying you may find a little squeak that 
you scarcely notice while driving around 
home. So locate it if you can—and tighten 
up the joint or apply a little oil. In any 
case, apply a little graphite lubricant to 
the wedge-plate and dovetail assemblies of 
the doors. You may be surprised at what 
a difference this makes in giving you a 
quieter rid 

In addition to the tools and equipment 
previously mentioned, consider taking along 


a good set of chains—for on side trips in 
some rural areas you still may get bogged 
down in mud or sand. And speaking of 
weather. you undoubtedly are hoping that 
the sun will shine throughout the trip. How- 
ever. it may not. So why not check the 
windshield-wiper hose for leaks right now— 
and be prepared? 

A provident driver, especially if the trip is 
to be in lonely country, also would have on 
hand such things as flares, duplicate fuses, 
and spare bulbs for the taillight, backup 
light, and dash light. A duplicate set of 
keys—door and trunk or spareis another 
good idea, but don't carry them yourself. 
Give them to a companion—or wire them to 
some inconspicuous place on the car that's 
accessible from the outside to someone who 
knows where to look 

Lastly, if you are like most other people, 
your glove ‘compartment probably could 
stand some attention. Clean out the mixture 
of bobbie pins, gum drops, old envelopes, 
and other debris that probably finds a have 
there, and replace with insurance paper 
several up-to-date maps, « flashlight, some 
spare matches and cigarettes, and any other 
personal items that will help bring you back 
alive and in good spirits. END 


On o pre-vocation vi 
hove the wheels aligned. 


to your service station, 
It is estimated that a 


19 
reducing life of the fire 20 to 50 percent. 
May 
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GUS Settles 
an International Incident 


By MARTIN BUNN 


'TAN HICKS has a habit of acting first 

and thinking afterward. That’s what he 
did late one afternoon when a convertible 
with its horn blowing continuously was driv- 
en up to the Model Garage. He dashed to 
the shop door, opened it, and motioned 
in the sheepish’ young man’ at the wheel. 

Gus Wilson, intent at the workbenc 
looked up startled as the continuously bi 
ing hom echoed in the garage. Then he 
hurried over, raised the hood, and deftly 
disconnected the horn relay. Quiet returned 
to the shop. 

The driver climbed out-Paul Tarlin, a 
young man who's been going right up the 
ladder at our town’s bank. It was the open- 
ing day of the bass season and his clothes 
told Gus that he'd been fishing. “Hello, 
Paul,” Gus greeted him. “Get any bass?” 

Paul shook his head. “They wouldn't 
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touch a thing,” he said dourly. “Say, that’s 
the second time the horn’s done that. The 
first time my wife was with me, and did she 
raise the roof! She always blames me if 
anything happens to the car—and you ought 
to see what she does to i 

Gus bent over to examine the wiring so he 
wouldn't have to answer that one. 

“Short in the relay,” he diagnosed after a 
moment. “If the owner of a "39 bus hasn't 
anything worse than that to worry about, he 
ought to be a happy man.” 

Paul grunted. “As a matter of fact, there 
is something else. The engine’s begun mak- 
ing a queer sort of noise—it sounds as if 
there's something wrong with a bearing. I 
noticed it driving up to Round Lake this 
morning. It kept getting louder and louder, 
especially when I went over 40. 

“There's a one-man garage at the boat 
landing, and I told the man there to take a 
look at the engine while I was fishing. The 


bass wouldn’t bite, so after an hour 1 de- 
cided to drive over to Clear Pond. Back 
at the landing the garageman told me the 
trouble was that the oil was too thin. It 
sounded reasonable because I was still using 
winter oil, so I had him drain the crankcase 
and put in No. 30.” 

“Did that help any?” Gus queried. 

“For a while it seemed to,” Paul went on. 
“But before I got to Clear Pond the noise 
was back as loud as ever. I parked the car 
and fished for a couple of hours, but I 
couldn't get a single strike, so I thought I'd 
call it a day. On the way back the engine 
ran quietly for a few miles and then it 
started making the same racket. 

“At the Coatsville Garage the mechanic 
told me that the trouble was in the connect- 
ing-rod bearings. He said I could make it 
home all right if I went slow. I kept under 
35 all the way and didn’t have any trouble, 
though the noise was there all the time. It 
must be made by a bearing that’s quiet when 
the oil is cool and thick, but gets noisy when 
the oil thins out.” 

He started the engine. Gus’s trained ear 
immediately picked up the sound, a regular 
thudding knock that speeded up as Paul 
opened the throttle. After a moment he sig- 
naled Paul to cut the switch. 

“Tt could be a con-rod bearing, and it 
could be something else,” Gus mused. 
“Anything I told you now would be just a 
guess. Suppose you let me do a job of 
checking and we'll know for sure.” 

Paul looked at his watch. “I've got to get 
home now,” he said. “Agatha has to use the 
car tonight, and she'll be madder than a wet 
cat that I'm this late. How'd it be if I bring 
it in before work tomorrow so you can give 
it a good going over?” 

“Make it day after tomorrow,” Gus 
amended. “Tomorrow I’m going fishing.” 

“They won't bite,” Paul predicted glumly. 


[HE NEXT day, with Gus fishing and Joe 
Clark busy in the office, Stan Hicks was 
feeling comfortably important when a blonde 
young woman brought a convertible to a 
rubbery stop at the gas pump. “Fill it up 
with petrol,” she directed in clipped accents. 

“Huh?” Stan demanded. 

“I said,” the young woman repeated, “fill 
it up with pet-I mean, gasoline.” 

“[ getcha,” said Stan. “Switch the engine 
off, please—no, wait a moment.” He listened 
intently. “Hear that noise?” 

She listened. “I do rather hear a thump,” 


she admitted. “Where does it come from?” 

Stan raised the hood, looked as wise as he 
could, and listened again. “Loose connect- 
ing-rod bearings,” he announced. 

“Oh, bother!” said the young woman, 

“You better have it fixed right away,” 
Stan told her. “Otherwise your crankshaft 
might be scored, and then you would be in 
trouble.” 

“Bother!” she repeated. “It must have 
happened since I took Paul down to the 
bank this morning. If there’d been a thump 
then he would have noticed it—he’s such a 
fuss!” Her pretty face hardened. “Now he'll 
say I've ruined his blawsted motor car! How 
long will it take to tighten those things?” 

“Can't tighten them—have to put in new 
bearings.” Stan hesitated because it was 
really too big a job for him to tackle alone. 
Then he yielded to the temptation to show 
Gus how good he was. “I'll have it done by 
four o'clock,” he promised. 

“Cheers!” she said, and climbed out. 

In the next few hours Stan hung up a 
new personal record for sustained effort. 
At quarter to four, when he had the oil pan 
back on, Gus Wilson drove into the shop. 
The bass hadn't bitten and he had quit in 
disgust. “What's all this?” he asked Stan 
as he eyed the discarded bearing shells. 

Stan tried hard to be noncl 
rod bearing job for Mrs. Tarlis 
“I was just going to road-test her car.” 

Gus looked surprised. “You mean Mr. 
Tarlin, don’t you?” 

“Nope~Missus.” 

“Oh,” said Gus. “I see... I'l go with 
you.” Stan drove the convertible out of the 
shop and up the highway. It purred as con- 
tentedly as a cat that sees the top taken off 
the cream bottle. After a mile Stan started 
back. “Keep going,” Gus told him. 

Stan drove on. After another mile Gus’s 
quick ears picked up a noise from the 


rened to the day before. He watched a 
crimson flush spread from Stan’s cheeks to 
his ears and to the nape of his neck. After 
a minute, his eyes still on the road, Stan 
muttered, “Go ahead, boss—say it!” 

Gus laughed and gave his deflated assist- 
ant a friendly poke in the ribs. “You're not 
the only mechanic in this car who's made a 
good job of fixing the wrong thing,” he 
said. “Let's get back to the shop.” 

When they got there, Agatha Tarlin was 
waiting. “Is my motor car all right now?” 
Stan, in the throes of another hot flash, 
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muttered unintelligibly. Gus went to his 
rescue. “I’m afraid it isn’t,” he said. “You 
see, that noise that Paul noticed yesterday—” 

Agatha’s lips tightened and her blue eyes 
flashed. “Oh,” she interrupted grimly, “so 
Paul did something to the car yesterday, and 
didn’t say anything about it so he could 
blame it on me! That was simply caddish! 
And I'm going right over to the bank to tell 
him so!” 

“Well, now,” Gus mollified, “I wouldn’t—” 
But Agatha was already out the door. 

Gus shrugged helplessly. Then he got a 
steel rod, placed one end of it on the 
cylinder head, and put his ear against the 
fist holding the other end. The engine was 
still running, and with his improvised listen- 
ing rod he could hear the knock better. “It 
might be the wrist pins,” he said, “but it 
sounds more like-Stan! Help me get this 
cylinder head off 


'HEY were ready to lift the head-free 

when the shop's quiet was shattered by 
the sound of high-voiced contention. Paul 
and Agatha arrived together, both talking at 
the same time. “What do you mean, it a 
my car—just lend-lease?” she shrilled. 
listened to just about enough such talk, Paul 
Tarlin!” 

By then Stan was carrying the head to the 
workbench. Gus took one look at the pistons, 
and quelled the riot by pounding on an oii 
can with a wrench. “If you kids 
down for a moment, I'll show y 
scrapping about nothing at 
nounced. He pointed to the exposed pistons. 

“The normal clearance between the pistons 
and the head on this engine is about an 
eighth of an inch. See how the carbon has 
built up on these pistons until it practically 


fills the clearance space? Look at these flat 
spots—that’s where the carbon has been 
hitting the head and making the noise that 
started all the trouble. 

“As soon as we get the carbon scraped 
off, the engine will run as smoothly as ever. 
Neither of you is to blame for this—it’s just 
the result of easy-carbonizing wartime gaso- 
line.” 

Paul looked at Agatha, but she wouldn't 
look at him. “That's extraordin'ly interest- 
ing,” she told Gus coldly. “Nevertheless, the 
beastly car must have been thumping when 
I drove Paul downtown this morning. Know- 
ing that I cawn't tell if it makes odd sounds, 
he didn’t say anything abdut it so he could 
say later that I was to blame!” 

Gus grinned. “The engine wasn’t making 
that noise when you started out this morn- 
ing. You see, when it's cool the pistons and 
rods contract sufficiently to clear the head. 
So there isn’t any noise until the car has been 
driven a few miles.” 

Now Agatha looked at Paul, and after a 
moment they both laughed. “T say, Mr. Wil- 
son,” she said with a grin, “it rawther looks 
as if I'd been the fuss this time, doesn’t it? 
I'm most dreadfully sorry.” 

“Skip it,” said Gus cheerfully, “If an 
Englishwoman driving in this country can 
keep on the righthand side of the road, she’s 
doing well.” Agatha made him a graceful 
mock curtsy. 

“And as for the new bearings Stan put in,” 
Gus went on, “your old ones don't seem to 
have been in bad shape. So you'll have a 
new set free, and Stan here will have learned 
not to jump at conclusions. Something 
which,” he finished with a twinkle as 
Agatha took Paul’s arm, “seems to have 
caught on generally.” 
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MECHANICS — 
HANDICRAFT 


* Highballing on Live Steam 
+ Paper Control-Line Plane 
* Briefcase Radio 

« Installing Mortise Locks 

¢ Spontaneous Combustion 


may 
tear 163 


Dry-Cell Lamp Goes Anywhere 


By JACK MELLINGER 


ILASHLIGHTS have uncounted uses, but 
even their most enthusiastic admirers 
have never suggested that they make attrac- 
tive table fixtures. This colorful lamp is es- 
sentially an unfocused flashlight. but it also 
deserves a prominent place in your home. 
¢ it will be left out in the open, it will 
r to find and use than the ordinary 
light that is hidden in a drawer or hung un- 
der the back steps. 

Since all the wood parts will be painted— 
in contrasting or matching colors—any soft 
wood can be used. If necessary. small pieces 
can be glued up to size. The shape and di- 
mensions given in the drawings are guides; 
they are not critical and can be altered to 
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suit your material or your taste. Turn the 
wood parts first, starting with the cover, In 
the top of the cover bore a hole | 
deep enough to conceal the cap of am 
e or similar jar. The jar itself, when 
screwed into the cap. will become the globe. 
Make the lid or shade next, and cut a hole 
that will fit snugly over the other end of the 
glass. Turn the outside of the base: then 
hore out a compartment large enough for 
three flashlight cells. 

For the light itself, use a miniature 
socket and a three-cell bulb. Solder a long 
bolt or a rod, threaded at the other end, to 
the bottom of the socket. Alternatively, you 
can use a radio pilot-light socket set in a 
piece of dowel as shown. Drill a hole in 
the metal jar lid large enough to assure am- 
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ple clearance for the rod or bolt. Affix the 
jar lid and socket with wood screws. 

A switch taken from an old metal flash- 
light is ideal; it is flat, inconspicuous, and 
has a hold and a lock position. Leaving a 
narrow flange of metal around the switch 
makes it possible to attach it to the cover 
with two wood screws. 

The three batteries must be connected in 
series, which means that two will face in 
one direction and the third in another. Thin 
strips of spring brass are screwed down to 
the wood and bent up to make good electri- 
cal contact with the ends of the cells. Solder 
on fairly fine wire leads to the switch and 
socket, running them through small, in- 
conspicuous drilled holes. 

Once the batteries have been put in 


WIRING 
DIAGRAM 


‘oper contacts 
1@ cells and the 


it is necessary to secure the parts 
st any movement that will change or 
interrupt the contact. If the cells fit too 
loosely in their compartment, wrap them 
with tape or paper to provide a friction hold 
on the walls of the compartment. Then, to 
prevent misalignment of the cover and base, 
drive a small finishing nail into the base, 
allowing the head to project slightly. A 
corresponding hole in the cover will fit over 
this projecting stud and keep the two parts 
in the same relative positions regardless of 
movement or handling of the lamp. 

The handle can be made out of a strip of 
flat brass, a curtain rod, or any similar metal 
bent to shape and screwed to the base. At- 
tach the top of the jar to the shade with 
colorless cellulose cement. 
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Hlow to Fire Upa LIVE STEAMER 


LIVE-STEAM model locomotive, king 

of home shop projects, is essentially 
several hundred pounds of steel and bronze, 
accurately scaled and painstakingly engi- 
neered. Construction time is often several 
thousand hours. With boiler pressures of 
100 Ib. or more, it will easily draw six or 
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eight adults. Such an engine is usually coal- 
fired and has the familiar coal-smoke-and- 
hot-oil smell and the familiar (if slightly 
soprano) chuff-chuff of its big brothers. 
These pictures, taken at a meet of the New 
England Live Steamers, show steps in pre- 
paring for a run on the 3%"-gauge track, 


soaked coal ore now 
ighted by a motch. The 


3 A starting blower, consis 


ing of on old vacuum-cleaner 


motor and jet tube, is connected to the stack to drow 
cir through the fire and get up steam faster. During runs, 
‘exhaust steam shooting up the stack performs the same job. 


With the n 
5 col with ome 
engine is olmost 1 


the fire door is the throttl 


7 Alter 0 touch of the throttle has moved # 
ward to a sliding section of track, the en 


Norman Robinso: 
the main line. 


dle on the gauge climbing up toward 80 Ib. 


water showing on the glass, the li 
dy to roll. The horizontal lever above 
Je gear is on the right. 


of Celeron, N.Y., rolls the track te join 
next step is to couple on a flat car. 


cotor and applying oil to t 
valve gear, and the main dr 


ached full work- 
the plume of steam 
1 auxiliary blower is 
s added to the tender. 


By now the boiler hos 
6 ing pressure; not 
from the pop valvi 
token off and coal 


Seated precariously on the flat cor, he 

cracks the throttle and chuffs off. Ho 
he is highbolling around o curve at perhaps 
15 m.pzh., much faster than top scale speed, 
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STRIKING 
I6-GA.BRASS OR ALUMINUM Slots e's ¥/B" 


Matches ore inserted with 
the cover torn off ond the 
striking board ot the back. 
Close before striking. 


Match-Book Case for Smoker 
Is All-Metal Craft Project 


Bnass, aluminum, dural, or hard copper 
works up nicely into a pocket case for book 
matches, an accessory any smoker will be 
glad to hav 
Use 16-gauge metal and cut blanks a 
little long for the cover and back. Shape the 
hinge ends first by filing; then hammer the 
edges around a length of thin wire. Insert 
the wire as a hinge pin, The big curve of 
the cover can be formed around 
a ¥” dowel or rod, Bend the 
projection at the end as a clip to 
snap the ease closed. Drill strik- 
ing slots through with a wood 
strip between, and file smooth. 
If you prefer only one slot, in 
the back, cut it before bending. 
Either a hammered or pol- 
| ished finish is pleasing, but alu- 
| minum can be frosted in a lye 
| solution and brass may be plated, 
| Spot-polishing and wire-brush 
| 
| 
J 


satin finishes are possible if 
they are put on before bending, 
Initials are engraved or enam- 
eled.—Henny Hanscom, 


Indoor-Garden Watering Pot from Flat Tin Can 


A Far pint can-the kind floor wax and 
solvents come in—can be converted into an 
attractive watering pot, Begin by carefully 
cutting out about half of the top, including 
the serew-cap opening. If the remaining 
edge is sharp, bend it under to form a safe, 
smooth edge. Then wash out the inside 
thoroughly with hot wate 

Near the bottom of the can punch a X” 
hole and solder in a 6” length of copper 
tubing (old automobile gas line will do). 
Make the spout retainer and handle of tin 
plate cut from another can. Fold over the 
two long edges of a 1%” by 14” strip for 
the handle and shape it over attern drawn 
on 1” squares. Solder it inside the top 
opening and to the body of the can. 

Fold both edges of a %” by 8X” strip for 
the spout retainer, punch a X” hole in one 
end, and solder to the front of the can and 
to the spout. The inside of the can may be 
coated with spar varnish or asphaltum to 


prevent rusting, and the outside finished — 


with enamel and a decal. 
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TSQUARES- 


River Pilots 
Race in New 
Table Game 


By HI SIBLEY 


HRILLS reminiscent of the river-boat 

races of Mark Twain's day are provided 
by this spinning game. From two to four 
may play; more may crowd traffic in the 
Mississippi” channels. Make a steamboat 
counter for each player and paint all count- 
ers the same except for distinguishing roofs. 
The board is painted on 18” by 18” show- 
card stock in contrasting colors, such 
green land, yellow water, and red cities. 
Poster colors will do if coated with cle: 
varnish or shellac. 

Players each get one spin in turn unless 
penalized, as directed on the board, when 
their counters stop on obstacles. They also 
lose one turn for loading and unloading if 


CITIES RED, RIVER YELLOW, 


AND LAND OREEN 


they stop at cities, When the arrow comes 
to rest at “Engine Repair” or “Man Over- 
board,” the player loses that move. 

The full number of spaces called for in 
the spin must be taken unless the last space 
is occupied by a rival, in which case the 
counter stops one space behind. When a 
counter is stopped at the entrance to alterna- 
tive routes, it proceeds on that indicated by 
an arrow when the next turn comes, It can 
go into the bayou before “New Orleans” 
and back out again without loss unless it is 
stopped in the longer branch. 
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For flowers or rock plants, the bowl can be fitted 
with @ glass container. The veneer is put on os o 


ribbon joined to give a spiral effect 
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VENEER CLAMP 
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Bowl Veneered 
in Two Tones 


ONTRASTING veneers glued around 
this bowl in a spiral pattern make it a 

striking tablepiece. The bowl is turned from 
a 3” by 8” maple or birch block, and the 
veneer is cut from two 1%” by 12%” strips, 
one dark wood and the other light. 

On one veneer strip, run a diagonal from 
a point 2” from one end to another 2” from 
the opposite end, curving the ends of the 
line to fair them into the edges. Cut with a 
sharp-pointed knife. Then use one of the 
halves as a template for cutting the other 
strip so the joints will be true 

In turning the bowl, first surface one face 
and scribe on it an 8” circle, marking the 
center with a nail set. Then saw roughly to 
shape to reduce turning time, Rather than 
mar the bottom with screw holes, bandsaw 
a disk from 1” lumber, bore a small hole in 
the center, and glue it to the turning block 
with paper in the joint 

Rough-turn the piece at the lowest lathe 
speed, cutting in from the face with the 
point of a skew chisel to reduce chipping. 
hen face off the block, rough the inside, 
and scrape a recess for the veneer. 

Now, leaving the work in the lathe, join 
the veneer pieces in a ribbon with veneer 


Holf of one veneer strip is used os o template in 
cutting the other to assure trueness of the joint. 


tape or strong paper reinforced with cloth, 
letting the square ends overlap slightly. Ap- 
ply waterproof plastic glue to the veneer to 
within about 1” of each side of the square 
joints and to the corresponding area of the 
bowl recess. Pad the veneer with cardboard 
and clamp it to the bowl. When the glue 
has dried, trim and fit the loose ends and 
glue them down, 

Then complete the turning, trimming the 
edge of the veneer first with the point of a 
skew chisel. True the surface of the veneer, 
if necessary, with light scraping cuts, and 
sand all over. 

Before applying filler to the dark veneer, 
protect the light wood with shellac, or with jg fishing the bowl inside, projection of the 
clear lacquer if a lacquer finish is intended. —foo1 rest into the hollow shortens tool overhang. 


Scribed Abrasive Sheet Is Easily Torn to Fit Sanding Disk 


Wnuen cutting garnet paper to shape for a around it with a sharp point. A sharpened 
power sanding disk, don’t dull your scissors nail or an ordinary scriber will serve. The 
or tin snips. Simply lay the paper face down, paper can then be torn easily along the 
place the metal disk on top, and scribe scribed line. 


Ball-Bearing Collar for Shaper 


Ir 4 cutter is to be raised above the table 
of a small shaper, a ball bearing of the 
grease-packed, preloaded type will make an 
excellent free collar. Its outer race idles 
when curved work is run against it and thus 
| prevents friction burns. The inside diameter 

should be slightly larger than the spindle. 
Such bearings can be obtained in sizes to fit 
loosely over spindles of %”, %”, and X” di- 
ameter.—CHantes LINCOLN, Jn. 


Wide Brush Made of Three Push Brooms Smooths Tennis Court 


Dnaccen over a tennis : f 
court before wetting and 
rolling, a stiff brush will 
distribute loose clay even- 
ly. A wide brush made 
by joining three push 
brooms with a strip of 
wood screwed across the 
tops will cut down the 
work considerably. The 
handle of the center 
broom is taken from its 
socket and fastened across 
the outer ones for a 
crossbar.—H. K. Frrrs. 


Nontip Chair Tray 
Won't Spill Ashes, | 
SIDE VIER, Drinks, or Tobacco 


Born the housewife and 
her pipe-smoking husband 
ought to welcome this arm- 
she chair smoking set, because 

METAL it can't tip over and it has 
ASH CUP a securely held ash cup big 
enough to hold all the 
burnt matches and ashes 
likely to accumulate in an 
evening. Pipes, tobacco 
pouch, or cigarettes are 
stored in the little drawer; 
a strip of emery cloth dis- 
courages the use of pol- 
ished surfaces for striking 
matches. x 

Walnut or mahogany 
will make a handsome top. 
Whatever wood you select, 
it should blend with the 
color of your room or fur- 
niture. Holes are cut out 
to hold a tapered glass 
and a deep metal ash cup. 
Wooden cleats on the un- 
derside support drawer 
rails and also the strap-iron 
brackets that curve over 
the chair arm. Paint the 
iron to match the chair on 
which the set is to be used. 


CHAIR ARM 


cur our 


TAPERED GLASS oS] 
= 


Tools Carried in Glass Case 


Havinc daily need for small tools, I use 
an ordinary spectacle case as a pocket kit 
for carrying such essential equipment as 
a neon test light, wrench, screwdrivers, 
and tweezers.—Kari J. Gnei, Jr. 


4 Removable Cover for Glue Jar 


Nexr time you have to loosen the cap of a 
glue jar or can with a wrench, throw it away 
and seal the container with strips of cel- 
lulose tape, which can be removed in a 
jiffy. Witt Tuomas. 
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UNIVERSAL WORK HOLDER. A new work 
holder produced by the W . oF 
Elgin, IL, lies flat on any (as at 
right). Among its many uses in industry and 
the home workshop are as a bench vise, par- 
allel clamp, and us a lathe tool holder 
(above). Large thumbscrews permit quick, 
easy adjustment, The holders sell for $4. 
each or $9 in pairs. 


AUGER-BIT SET. For faster wood boring, 
Bruno Tools, of Beverly Hills, Calif., 
offers auger-bit sets consisting of one 
shank with interchangeable heads. This 
i ible to bore holes of many sizes 
ing the head. One 
six heads ranging from %" to 1" by 
Another covers the same range by sixteenths, 


PUMPLESS BLOWTORCH. Generating: its 
own pressure when heat vaporizes gasoline 
in the tank, this small blowtorch operates 
without the pump normally associated with 
such torches. Light in weight and econom- 
ical to use, it is produced by the National 
Pumpless Blowtorch Company, Cleveland. 


NEW GRINDER. An 
electric grinder an- 
nounced by the Du- 
more Company, of Ra- 

Wis., is a dual- 
purpose tool for use 
either as a hand grind- 
er or with an attach- 
converts it 
shaft tool. 
Other attachments 
adapt the grinder to 
bench and lathe- 
mounted operations. It 
is powered by a 1/14- 
hp. motor. 


Saws 


CLOTHESPIN 
Sister wit 
MESH-WIRE. 
BOTTOM 


of 9 
of a fork longthwis 
the peeled cucumber, ond then slic 


Clothespins won't get dirty from collected dust ond 

id clean laundry, if the bottom 
is removed from the box in which they are kept and a 
piece of golvonized '4" wire mesh put in its place. 


Buttons can be replaced the minute they're missed—ot 
the ironing board—if on assortment is strung on o 
Je safety pin stuck into a pincushion hung in the 
ing-board recess. Keep needles in the pincushion, 
too, and spools of thread on finishing nails. 


P i TICK 
NED TO 
\ CLEANER TUBE 


FEATHERS 


Feathers con be stuffed into o pillow quickly 
ond neatly with the help of a vacuum cleaner. 
Substitute the tick for the cleaner bag, dump 
the feathers on a poper, and draw them in. 


‘More comfort for the goldfish and less dan; 
of fire result if you put aquatic plants in 
the fish bowl. Because of the burning-gloss 
effect, bowls shouldn't be left in sunny spots. 


ATA Serence 


TO ELIMINATE 
UNSIGHTLY. 
BULGES 


nd of o 
from on 
gro mp, or a 
dilled “ond” ‘bolted 


If @ suction-pump cup won't stay on th 
effective anchor con Lt Me 


length of strap m 


Run-down rubber heels, cuts, and other worn spots 
on shows can be built vp of home with a tube of 
rubber, filler. is self-adhesive 


Ged telaulocnings- andi dates\everighs 


SECTION OF 
BROOM HANDLE 


DUSTPAN 


Admittedly not ot good looking os the shovel of 
bross firepla 


nevertheless m: 


seocrt of tamer te 
fitted with @ hond! 


When @ quantity of gummed labels must be affixed 
and no moistener is at hand, moisten them on an 
electric-light bulb in o bow! of water. The bulb 
rotates at o touch and is thus kept wet. 
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held against the stile, ond th 
scribed. The selvage is held flush or 1/1 


By EDWIN M. LOVE 
ORTISE locks 


are most practical for 
inside doors but are also used exten- 
sively uxil locks on outside doors. 
They are inexpensive, are easy to install, 
and serve as latches when locking with a 
key is not required. The mortise: 

them need not be cut any too nea 
if the key and spindle holes aren't perfect, 


feribing for the selvage mortise. Holes ove fist 
bored for the spindle and key, ond then the lock 
mortise is bored ond chiseled out. If one end of 
the selvage sinks too for, put a shim unde 


ht of the knob spindle gauged 3° obove the finish floor, 
key ond spindle holes ore 
in from the edge. 


> Installing 


no harm is done as they 
will be concealed behind 
escutcheon plates. 

Locks of this kind 
come assembled for right- 
hand doors, but they can 
be reassembled quickly 
to operate on doors 
swinging in the opposite 
direction, If the flat side 
of the latch faces the 
strike, lay the lock on the 
bench and remove the 
cover. Lift the inner end 
of the latch bolt to take 
it out and turn it over be- 
fore replacing it. Be sure to slip the bolt 
spring over the prong in the slot when put- 
ting it back. 

When preparing to install the lock, hold 
the door open with a pair of wedges driven 
under the lock stile. Mark the height of the 
knob spindle—customarily 3’ above the fin- 
ish floor—and, holding the lock against the 
door with the latch plate or “selvage” flush 
with the edge, scribe through the key and 


Hore the jomb is scribed to width for the strike. 
Its position is found by closing the door until 
the latch touches ond marking above and below it. 
Center the striking lip between these marks. 
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MORTISE DOOR LOCKS 


spindle hole to locate their centers. Draw 
a line also along the top of the lock to guide 
in laying out the mortise. Some carpenters 
prefer to set the face of the selvage 1/16” 
behind the edge of the lock stile to permit 
dressing down without removing the lock 
if the door swells and binds. 

Next, bore the spindle hole with a %” bit 
and the keyhole with a %” bit, stopping when 
the point pricks the opposite side of the 
door. Finish boring from the other side to 
avoid splintering. Then elongate the key- 
hole on both sides with a 3/16” or %” chisel. 

Lay out for the mortise by squaring across 
the edge of the door from 
the top line drawn on the side 


of the stile. Draw a bottom 
line also, and gauge a center 
line. Bore %” holes 1%” apart 
and overlap with holes be 


tween them, Put the 
beyond the 
out the ec 
in chiseling, Sight along both 
sides of the door when bor- 
ing to assure alignment. Reg, 
ulate depth with a bit gauge 
or a chalk mark on the bit 

Trim the sides of the mor- 
tise with a wide chisel, trying 


1 lines to clear 


‘sand save time 


the lock from time to time until it enters 
properly. Then punch screw holes with a 
nail set and screw the selvage to the edge 
of the door. Scribe around the selvage with 
a knife point, remove the lock, and mortise 
the edge to take the selvage, making cross 
cuts as in dapping for a hinge and trimming 
to the outline after removing the waste. 
Screw the lock back in place, and if one 
end of the selvage sinks too far, shim with 
cardboard or sandpaper. Insert the spindle 
and try the lock with the knob and key. 
Locate the position of the strike, also 
known as the keeper, on the door jamb by 


Mortise locks are always assembled 
for right-hand doors. Should the 
flat part of the lotch be toward 
the jamb, take 
turn the ‘latch bolt over. 
to slip the spring over the prong. 


Screw the si place in the 
jamb mortise, and then cut through 
the openings with o chisel for the 
lotch ond bolt mortises. No great 
core is required. The only thing 
that needs watching is to get the 
recesses deep enough so the lotch 
‘and bolt will not bind. 
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tock ste closing the door until the latch touches and 
N\ marking above and below the latch. Open 
the door, hold the strike against the jamb 
with the striking lip centered on the gauge 
marks, and scribe for both the top and bot- 
tom. Set a gange by comparison with the 
lock selvage and score the sides for a mor- 
tise. Cut with a chisel in the same way the 
edge of the door was mortised for the lock 
selvage, screw the strike on, and with it in 
place mortise for the latch and bolt by 
chiseling through the two openings, 

Many carpenters wait until after the lock 

has been installed to set the door stops in 
Murise” CK AND SELVAOE the jamb. The stops can then be adjusted 

to fit the door closely even if it has become 
somewhat twisted. 
the upper stop first to fit between the 
wide jambs and nail it in place parallel to 
the edge of the jamb at a distance 1/16” 
more than the thickness of the door. Butt 
the side stops against the head stop, cutting 
them a little long so they can be sprung 
into place and forced into a tight joint, Nail 
in the hinge stop with a clearance of 1/16” 
against the door hinge stile. 

If the door is sprung and is hung, as it 
should be, with the upper lock corner pro- 
jecting into the opening, latch the door, 

FITTING DOOR STOPS force he corner oie hold it with the stop. 

Screw the escutcheon plates on, and then 

Since the rear edge of the head stop is rounded, remove them again before painting. When 
the corner of the side stop must be shaped to fit Tootacing turn the screw slots parallel with 


in order to avoid showing @ gop. The corner is 
also cut at an angle to simulate o miter. the length of the plates. END 


LINE SCRIBED 
AT TOP OF LOCK. 


BREAK AND TRIM To CURVE 


PLYWOOD SCREW FASTENINGS, | [WOODWORKING] 


‘Maximum strength in screwing plywood to wood frames is obtained when there is proper 
balance of screw gauge, length, spacing, and margin (distance from the edge to the screw). 
If too close to the margin, the fastening may fall through shear stresses, or if too small 
gauge screw is used, the head may pull through. Obviously, frames should be of such 
material and size as not to split or be weakened by the acrews, Experience indicates 
flathead screws alone and roundhead screws used with washers are about equal in holding 
power. Roundhead screws without washers are markedly inferior. 

Plywoods may be divided into the following 
three density groups, each of which has its 
own screw-holding characteristics: 

Low density: Basswood, Spanish cedar, cotton 
‘wood, bald cypress, Douglas fir. true fir, hem- 
lock, ‘sugar pine, white pine, yellow poplar, 


redwood, and Sitka spruce. 
Medium ‘density: Black ash, pumpkin ash, 
white elm, black gum, cotton gum, red gum, 
hackberry, magnolia. ‘mahogany, soft maple, 
sycamore, and black walnut. 

High density: White ash, beech. birch, black 
cherry, cork elm, and hard maple, 
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Roller Runway Makes It Eas 


Boars weighing as much as 400 Ib. can be 
handled with ease on this simple roller-fitted 
runway. Hinged for quick raising or lower- 
ing, according to the water level, it may be 
installed in the spot best suited to your par- 
ticular dock or needs. 

Provided the outer posts will not inter- 
fere with water traffic, locating it at the end 
of the dock will make it possible to haul out 
a particularly heavy boat with a small winch 
or tackle. In a boathouse, it could be hinged 
from the doorway and be made long enough 
to reach out to the point where the boat will 
float. Or the runway might be extended from 
posts on shore if you haul your boat on a 
trailer or car. 


Waterproof Plywood Provides 


Way buy a pair of oars when you can 
make a trim set easily and economically 
from scrap pieces of %” waterproof plywood 
and two lengths of tough 
hardwood? 

Mark the blade outline 
on the plywood, saw to 
shape, round off the edges. 


LER- 2 
IDS PLUGGED WITH OAK 
‘TO TAKE Ye" PINS 


goucn! 
DOCK t 


CORNER BRACES 
_ AND DIAGONALS: 


Build the frame of oak or heavy pine, re- 
inforcing the comers with braces and’ the 
entire frame with diagonals. Suit the width 
to the beam of the boat and adjust the length 
so the incline at the lowest water level will 
not be more than 30 deg. Hinge the frame 
loosely to the piles in order that it may be 
removed in winter, 

The rollers are 2” pipe cut to length and 
plugged with 10” or 12” oak dowels to take 
drive-in pins of %” iron rod. Simple oak pil- 
low blocks are used to mount the rollers on 
the frame every 18” or 24”, Matching sets 
of holes in the outer posts and frame allow 
for adjustment of the runway to the water 
level—J. A. Exoert. 


Blade Material for Pair of Oars 


the slot with resin glue, install the blade, 
and secure with flathead screws. Paint or 
varnish to suit—Josern S, Conte. 


sand until smooth, and ap- 
ply three coats of spar var- 
nish or paint. After cutting 


the handle to size and slot. | SECTION 


| 
0* 


ting the lower end, coat 
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Putting Water to Work 


Second of a series on harnessing 
small brooks and streams. How to 
measure the available horsepower 
and pick the right water wheel. 
PART TWO 
By C. D. BASSETT 


EASURING the flow of water in the 

stream or brook on your property is 
the logical first step in planning a small 
water-power project. The float method of 
making this measurement, described in last 
month’s installment, is generally the easiest 
to perform and, if done carefully, is accu- 
rate enough for most purposes. If, however, 
a stream is so shallow at low-water time as 


FOR DAM 


Fig. |. WEIR METHOD OF MEASURING FLOW. More trouble than the floot method, this 


Tor OF STAKE 
LEVEL WITH 
BOTTOM OF WEIR 


SIL 


PLANK DAM 
PILE SUPPORT 


to impede the progress of a weighted float, 
the weir method of measuring flow has ad- 
vantages. Essentially a kind of water meter, 
a weir is a rectangular notch or spillway of 
carefully controlled proportions located in 
the center of a small temporary dam, Two 
simple measurements permit the volume of 
flow to be accurately calculated. 

Before constructing the dam, measure the 
depth of the stream at the site; the depth 
of the weir notch, M in Fig. 1, should equal 
Since the dam need not be per- 
manent, simple plank or tongu 
lumber will serve adequately. No water 
must flow except through the weir, so care 
should be taken to seal the ends and bottom 
of the dam by extending planks into the 
banks and below the bed of the stream, 
Clay or loam puddling on the upstream 
side will stop minor seepage. Be sure the 


DAM PERPENDICULAR TO 
FLOW OF STREAM 


THIS EOGE 
TO BE LEVELED 


jes some- 


what more accurate results. It i especially osefe! in shollow streams, or if o dom le alrecdy present, 
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dam is perpendicular to the flow of the 
stream. 

The weir should be located in the center 
of the dam, with its lower edge not less 
than 1’ above the surface of the water be- 
low the dam. This lower edge should be 
accurately leveled. Both this and the verti- 
cal edges of the weir should be beveled with 
the sharp edge upstream; a %” flat on the 
bevel will keep the edge from breaking 
down. Proportion the weir so that its length 
L is not less than 3M, and larger if possible. 

Drive a stake in the stream bed at least 
5° upstream from the weir, pounding it 
down until its top is exactly level with the 
bottom edge of the we Allow the stream 
to reach its maximum flow through the weir 
and then measure with a ruler the depth 
in inches of water over the stake. Referring 
to the table on this page, you can now read 
the number of cubic feet per min. of water 
for each inch of L, the weir width. If you 
multiply the figure from the table by L, the 
result is the total amount of water flowing 
in cubic feet per minute, which is Q in the 
horsepower formula given last month, 


Inches Depth 1a fe 3/8 ae 
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49.02 
Toble from Jomes Leffel & Co. 
shows the quantity of water pasting over a rectangular weir 
set per minute (cfm) for each inch of notch width. Depth D is 


If your stream is already dammed, there 
is no need to construct another dam just to 
measure flow. It is quite possible to employ 
the existing dam, using its spillway as a 
weir, provided that all water can be made 
to pass through the spillway. Construct a 
wooden or metal frame to fit the spillway 
and seal it in place snugly. The center of 
this frame should incorporate a properly 
proportioned weir notch. As before, M 
should equal the depth of the water flowing 
through the spillway before the weir is 
installed, and L may in most cases be half 
the width of the spillway. 

To get an accurate estimate of available 
horsepower, you will need a precise figure 
for H, the head of water that will be present. 
Head may be defined as the vertical dis- 
tance in feet from the surface of water in 
the pond behind the dam to the surface of 
the stream below the dam at the site of the 
wheel. This figure may be obtained by any 
of several methods in cases where a dam is 
already present, and with scarcely greater 
difficulty at the site of an unbuilt dam, 

Measuring a difference in elevation can 

be quickly and accurate- 
ly done with an engi- 
neer’s transit and level- 


in. ing rod. But since not 


everyone has access to 
these instruments, and 
since those who do 
would not need instruc- 
tion on so simple a job as 
running a level, we'll 
pass on to other methods. 
Figure 2 illustra 
very simple way of meas- 
uring a vertical distance. 
The equipment required 
is a carpenter's level, a 
folding rule or steel tape, 
a 1” by 2” by 6’ board 
with two edges planed 
parallel, two wooden 
pegs, a stake, and a C- 
clamp. These are items 
that can be found in al- 
most any home, and cer- 
tainly any farm. Though 
the method can be some- 
what tedious if the dif- 
ference in elevation is 
large, the results will be 


49.39 49.76 


read as a combination of the lefthand column and the top row. For ex- 
‘ample, if the depth over your stake is 5#”, follow over § (fifth row) to % 
(fourth column), and read the volue as 5.01 cfm. Don't forget that this 
figure should now be multiplied by the width in inches of your notch. 


quite accurate with or- 
dinary care in leveling 
and measuring. Note in 
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the drawing that in the case of a pre- 
existent dam, one or more measurements 
needed to carry around the edge of the 
dam are subtracted from rather than added 
to the total. 

Less practical in most cases, though still 
of occasional special value, are two other 
ways to determine head. Elevations can be 
measured quite readily by the techniques 
of photographic surveying. For those who 


an © CLAMP 
a 
Pte: 
‘WiTk TOF 
AND BoTFOM 


Fig. 2. MEASURING HEAD. With a carpenter's l 
‘and pegs, head can be measured before or after 


tedge held level, verticol height 
ad off and noted down. 
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|, straightedge, 
e dam is built. 


are familiar with the procedure, it is a 
simple matter to take the required pictures 
in the field and then scale the required 
elevation at the desk from the developed 
photographs. Another method involves the 
use of a barometer, either mercury or 
aneroid, to indicate differences in height. 
However, this method is useful only where 
the head to be measured is considerable, 
say, more than 25’, and calls for special 

techniques to hold the prob- 
able error down to accept- 
able proportions. Except in 
unusual circumstances, the 
writer recommends that the 
method in Fig. 2 be em- 
ployed, inasmuch as it re- 
quires ‘little special equip- 
ment and with ordinary care 
gives good results. 

With sound figures for 
both H and Q, you are now 
ready to calculate the avail- 
able horsepower of your in- 
stallation with the formula 
given in the first installment. 
If the power is found to be 
sufficient to warrant continu- 
ing with the project, say 8 hp. 
at the least, your next step 
is to determine the nature of 
your power requirements. 
Here individual variations are 
so many as to make it difficult 
to outline a specific proce- 
dure. It’s possible, however, 
to suggest factors you should 
consider in planning your 
power plant. 

Some of the uses to 
which small-capacity_ instal- 
lations are successfully put 


Your last measurement should be to the surface of 
the water at the site selected for the water wheel. 


Nozze GY 


The Francis or American 
reaction wheel is turned 


q 


tion whet 


WeAD 
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wheel 


3. FOUR TYPES OF 


include directly powering pumps, mills, 
machine tools, or other small-demand ma- 
chinery; and driving a generator to supply 
electricity for either lighting or power pur- 
poses. The latter type of installation is of 
course the more flexible and generally use- 
ful, Determine, then, the uses you propose 
for your water power, and tabulate the 
horsepower required after each item. In 
the case of electric motors or appliances 
rated in amperes or watts, remember that 
watts are volts times amperes, and that 746 
watts are equal to 1 hp. 

From this tabulation, the peak load can 
be determined. This is the sum of the 
power demands made by different pieces of 
equipment that may probably be in use at 
one time. Knowing power and load, you 
can now determine if the proposed installa- 
tion will be on a sound basis. 

Do not use your available horsepower 
figure directly, since deductions should first 
be made for losses in the water wheel and 
in the generator, if one is to be used. For 
small installations, assume wheel efficiency 
to be 75 percent; many small wheels will 
better this, but the assumption will provide 
leeway for possible optimism in measuring 
H and Q. Generator efficiency cam be as- 
sumed to be 80 percent, a figure that will 
also be bettered in many cases but is on 
the safe side, Thus switchboard power may 


The propeller reac- 
is moved 
i by current flow on 

@ high-speed hori- 


rontal-plane runner. 


jershot grovity 
rototed 
port by impulse but 
Principally by 

ht of the water. 
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SMALL WATER WHEELS 


be expressed at .75x.8xhp, or .6 of the 
available horsepower. 

At this stage of the game, it’s well to 
mull over the possible variations and com- 
binations, rather than to proceed with spe 
cific construction plans. Consider for ex- 
ample the decision required if the indicated 
switchboard power will seemingly handle 
the peak load—whether to build a dam just 
large enough to do this job, or to build one 
substantially larger to handle possible future 
increases in power requirements. The for- 
mer choice will be obviously cheaper at 
first but may not be so in the long run, 
since power demands have a way of grow- 
ing and since it is rarely satisfactory to in 
crease the structure of an existing dam, 

If the peak load is apparently too high, 
various possibilities should be considered. 
Will “pondage”—water stored behind the 
dam overnight or in slack periods—help out? 
Can the use of equipment be rationed in 
some way to level out the load peak? Can 
some nonessential equipment be dispensed 
with? Is the project necessarily a year- 
round enterprise, or can the low-power 
characteristics of the dry season be ignored? 
A word of caution on these points may not 
be amiss: it’s far better to plan an installa- 
tion that will provide more power than you 
need than one which doesn’t supply enough. 

Whether, in the event that you decide to 
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generate electricity, to use AC or DC is 
another decision to make. In circumstances 
where the generator must be located some 
distance from the load, AC is the only 
choice, for DC transmission losses would be 
too high, amounting in small installations to 
a prohibitive percentage of switchboard 
power. If your buildings and equipment are 
already wired to receive one type of current, 
it would obviously be sensible to fix on the 
same type of power; if for example your 
farm is already wired for a battery-type 
lighting system, there would be little reason 
to revamp the installation for AC. If on 
the other hand you are starting from scratch, 
the writer recommends the use of DC 
wherever possible. An AC generator must 
be closely regulated at or slightly above 
synchronous speed, and close regulation re- 
quires complicated governing equipment 
that is tricky to build or expensive to buy. 
A compound-wound DC generator, on the 
other hand, provides inherently close volt- 
age regulation over a wide speed range; and 
even a shunt-wound DC generator with a 
direct-acting field-rheostat regulator would 
factory. 

ing the right wheel for your plant 
is perhaps the final step in your preliminary 
planning. There are three general types of 
water wheel—impulse, reaction, and grav- 
ity—and several fairly common varieties of 
each type. However, for small plant pur- 
poses, it is possible to narrow the number 
down to those shown in Fig. 3. Note that 
two types of reaction wheels, the Francis 
and the propeller, are shown, and but one 
iety of gravity wheel, the overshot one. 
The impulse or Pelton wheel, operated 


exclusively by the force of the water from 
the jet, includes among its advantages very 
slight leakage and friction losses, good effi- 
ciency under varying flows, and a sufficient- 
ly high shaft speed to drive a generator. It 
is more resistant to pitting by water contain- 
ing sand, silt, or minerals than the reaction 
type. Its disadvantages include the fact that 
it cannot use all the available head, is 
larger than a reaction wheel developing the 
same power, and will wallow in high tail 
water. It must be mounted as close to the 
tail water as possible. 

The reaction wheel, either the Francis or 
propeller type, is tuned by the fall of water 
through a duct or pipe in which the wheel 
is confined. It is the most compact of all 
wheels for a given power, uses all of the 
available head, and operates at a satisfac- 
tory speed for direct coupling to a genera- 
tor. It is an efficient wheel over a wide 
range of conditions, and it can be mounted 
at any convenient height above tail water. 
Disadvantages include rapid corrosion with 
silted water, and relatively high leakage and 
friction losses, especially in small units, 

Finally, there is the overshot gravity 
wheel, which is turned largely by the weight 
of the water and partly by impulse. It has 
good efficiency under varying flow, and is 
unaffected by sand, silt, or minerals in the 
water. Gravity wheels turn at a low speed, 
which is undesirable for driving a generator 
or high-speed machinery, but suitable for 
some pumping and grinding applications. 
Such a wheel will wallow in high tail water, 
is the largest wheel for a given power, and 
will be obstructed by ice in winter unless 
housed. ‘TO BE CONTINUED 


GARDEN HINTS. A bag to 
collect the seeds of valuable 
plants, as at the left, can be 
readily obtained by cutting a 
length of coarse mesh stocking, 
tying one end, and turning it 
inside out. Placed on the plants 
a few days before the capsules 
burst, such bags will greatly 
increase the production of 
breeding seeds. Right, a spring 
clothespin lettered with India 
ink makes an excellent plant 
marker. It may be attached to 
a wire fence, dowel, or stick. 
Sand the sides if you wish to re- 
letter it—Terrett Nico.as. 
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CHEESE PENTHOUSE. I’m wild about ripe 
cheeses, but my wife absolutely refuses to give 
such nutritive scents house room in her kitchen 
or refrigerator. In desperation, I built a storage 
case and mounted it outside the kitchen door, 
placing it high enough to foil any four-legged 
highjackers. Now I have cheese when I want it, 
although the breezes on that side of the house 
sometimes become suspect.—Jacques Tonne. 


Hove you pulled off 
will pay for acceptal 
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TICK STOPPER, I can take the spine- 
jolting jangle of my alarm, but the 
night-long ticking wears me down. A 
glass cover cut from a gallon jug now 
lets me snooze, keeping ticks in, dust 
out.—Joun A, WitTNER. 


KNOTS SUCH A BAD IDEA. One big knot 
in my new clear-pine kitchen cabinets gave 
me an idea. Using various sizes of burnt 
corks touched to some orange shellac, I 
copied the knot many times, twisting the 
end of the cork against the wood and im- 
parting a few curves with the edge. Then I 
applied maple stain, Now I have a fine col- 
lection of knots and never have to worry 
about ‘em becoming knotholes.—J. W. Cann. 


IT'S MONEY IN THE TANK. At last I've 
found a way to keep myself from dipping 
into my savings. After I bought a new car 
in 1940, I made it a practice to drop a 
nickel into the gasoline tank for every gal- 
lon I bought. Last year I traded in the car, 
It was rather difficult to get the nickels, but 
the two bucketfuls were more than enough 
for the down payment, and there wasn't a 
bit of sludge in the tank—Tuoatas R. Muna. 


This smooth-flying job is no “hot 
rock,’ but monocoque construction 
makes it a breeze to build. 


ERE’S a control-line model that can be 

counted on to give many hours of 
troublefree flying, for the method of con- 
struction insures a high strength-weight 
ratio, Covered with stiff paper, it has an 
metal appearance that is easily obtained with 
two or three couts of dope. A class A engine 
whips it around at a good rate, though it is 
not in the “hot rock” speed category, and 
adequate wing area permits it to land 
smoothly, 

Fashion the 17%” long fuselage backbone 
or longeron from a piece of 4” sheet balsa. 
To this first attach a bulkhead A, which also 
serves as the firewall, installing two right- 
angle gussets to obtain good alignment. 
This bulkhead is %” plywood, but all others 
are cut from medium-hard 1/16” sheet 
balsa, Bulkheads B, D, E, and F have open- 
ings to reduce the weight and allow the 
control push rod to pass through, but all 
the lower sections are solid. Because of the 
rigidity provided by the paper covering, it 
is unnecessury to notch in the bulkheads. 
Simply cement them in place. 

Cement a &” by 4” balsa brace between 
bulkheads A and B and two others as coc’ 
pit edges from D to each of the C uprights, 
but leave parts H and the windscreen until 
after the wing frame has been assembled 
and attached. The two parts H are canted 
inward on an upward diagonal from the 
two C members to B, forming the forward 
edge of the cockpit. 

While the fuselage is 
wing frame. Drill the 
way to take a 


drying, build the 
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Stressed-Paper 
Control-Line 
Plane 


By ROY L. CLOUGH, JR. 


as the pivot of the control plate. Recess the 
ad into the spar and coat the entire screw 
liberally with cement before pushing into 
place. Form the landing gear from 3, 32” 
wire. The anchor is a brass washer bent 
around the wire and soldered to the mount- 
gz screw. Bolt the assembly to the firewall. 
Known as ledger paper, the stock used 
to cover the model mikes about .008”. It 
bends easily with the grain and has a smooth 
finish that takes dope well. Cover the bottom 
of the fuselage first, starting with the rear- 
most section and working forward, over- 
lapping each joint. A template is unneces- 
sary. Just cut the paper to approximat we 
and trim after cementing. In covering the 
section behind the landing gear, cut notches 
at least %” deep around the wire so landing 
shocks will not tear the paper. Never at- 
tempt to cover more than one section at a 
To do so will cause buckling, cement 
imples,” and general unevennes 

After the bottom of the fuselage is cov- 
ered, install the engine mounts. 
Then proceed to the tail surfaces 
and the balsa block that stream- 
i Note that this 
is shaped to limit elevator 
down travel to 3 16”. For the 
proper hinge effect, two of the 
cloth hinges must be installed 
with the cloth on top of the 


‘Two pen cells in the cockpit are easily 

making boosters and on 
ignition switch unnecessory. Note 
the engine vent behind the cowling. 


Although shown above with a class A engine, this 
model could be flown with o class B. At right, 
"Pappy" Tom Herbert, White Plains, N.Y., holder 
of the class 5 ond & speed records, looks over the 
controls before flight-testing the ship for PSM. 


control surface, and two with it below as 
seen in the circled drawing. When the tail 
assembly is in place, cement on the two 
1/16” by 1/16” covering guides us indi- 
cated. 

Now cover the upper portion of the 
fuselage as far forward as bulkhe D. 
Then put the wing frame in place, using 
plenty of cement in attaching the main spar 
to the fuselage frame and bulkhead B, Do 
not, however, cement the butt ribs, for the 
paper on this part of the fuselage must be 
extended behind the ribs. 

Next, install the coil, control system, and 
the wing tank (if the engine requires the 
latter). Make the tank of sheet acetate or 
similar plastic, cementing all seams well 
The fuel intake line is a short length of 
3/32” aluminum tubing, and connection is 
made to the engine with neoprene tubing. 
Be sure to put the fuel system in such posi- 
tion that the centrifugal force developed as 
the model flies will aid rather than hinder 
the fuel flow. Mount the coil off-center to 
the right. 

‘One of the secrets of good engine per- 
formance is good wiring. [n this case, the 
size commonly employed for high-tension 
leads is used for all wiring except that lead- 
ing to and from the condenser. Since coils 
seldom burn out and because of the simplic- 
ity of the wiring, this part of the 
be sealed under the coverin; 


denser, however, should be located under the 
cowling, for this item gives frequent trouble 
in any model. (Remember, the condenser is 
to blame for 90 percent of all starting 
troubles. If everything else seems okay but 
the motor does not start, or starts and runs 
unevenly, change the condenser.) 

A standard bell-crank control system is 
used. The plywood crank pivots on the 2-56 
by 1” screw run through the wing spar and a 
%” by X” spacer block mounted atop the 
spar. Make certain the system does not bind 
at any point. The lines are thrust through 
slots in the fuselage and two eyelets on the 
wing tip. 

In covering the wings, start at the tips 
and work inward. Cut a piece of paper to 
a bit more than 3” wide, cement one edge 
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DOTTED LINES & WIDTH DIMENSIONS 
ARE STATION LINES FOR BULKHEADS 
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4" BALSA 


CONTROL HORN 
Vaz"wiri 


GUSSET 


2 Va"WHEELS- aaz! 


SOLDER WASHERS. 
LANDING GEAR 


to the underside of the main spar, draw it 
up and around the leading edge, across the 
top of the ribs to the trailing edge, and then 

goes on the under 
part of the wing behind the spar. Here, as 
on the fuselage, do not attempt to cover 
more than one section at a time. When the 
wings are finished, cover the remaining sec- 
tions of the fuselage and run a cement fillet 
around the juncture of wing and fuselage. 
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BEND WASHER OVER WIRE. 
‘SOLDER TO SCREW HEAD 


Form a 4” aluminum engine cowling to 
the elliptical cross-section of bulkhead A by 
gently pressing it, and attach it on either 


side with a small wood screw or pin. Spark 
and gas controls should be extended to the 
cockpit for handling. The vent is ade- 
quate to insure good cooling, but if your 
ine runs “wet” it may be a good idea to 
slot the bottom of the cowling. 

For test flights, use a low-pitch prop and 
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adjust the engine to turn over at a trifle 
above half throttle. Use full right rudder at 
first, easing off on this control if there is 
exc pull. When the motor stops, dive 
the ship to within a foot of the ground and 
apply full-up elevator for a smooth three- 
point landing. 

Because of the exceptional fore-and-aft 
stability of the model, very little time is 
required to learn to i END 
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DRILL AND TAP __ TO SUIT DEPTH SCREW 
eB 


SHOE 
DRILL STOP. Mounted on the depth screw 
of a drill press, this stop provides a quick 
way of adjusting the distance of drill travel. 
A steel thumbscrew projects far enough from 
the drill press for convenience in adjusting, 
and a steel shoe with a relatively large sur- 


SeTscRews 


REAMER 


QUIDE PIN 


REAMER SHARPENING JIG. When a ream- 
er is to be hand stoned, the guide pin of this 
fixture will keep the stone constantly at the 
proper angle to the cutting edge. If the 
reamer is tapered, make the guide pin with 
the same taper, instead of straight as above. 

Both guide ‘pin and reamer are pinned 
into the upright block with setscrews. The 
upright either may be mounted on a base 
with machine screws or held snugly in a vise. 
Bushings may be made to accommodate dif- 
ferent sizes of reamer shanks. The guide pin 
is approximately twice the diameter of the 
reamer.—EpMUND L. JOHNSON. 
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face prevents damage to the face of the 
depth screw. Make the block from steel, 
brass, or aluminum alloy, milling or filing the 
opening for the depth screw after drilling to 
approximate size, and then form the recess 
for the shoe.—Jonn A. Bates. 


PAPER SHIELDS WORK. Finding that shav- 
ings scratched the aluminum I was trying to 
turn to a smooth finish, I placed a heavy 
sheet of paper between the tool and the work. 
The shavings then came through the hole the 
tool cut, and the paper prevented them from 
marring the work.—T. G. Lucas. 


RUG PROTECTS DRILLS. At the time of pur- 
chase, the drills in a set usually are placed 
in their holder with points upward, but it is 
safer to store them pointing downward. A 
piece of rug or other thick material cut to 
shape, cemented on the holder floor, and 
soaked with oil will protect the points and 
prevent rust.—Axpnew VENA, 


TAILSTOCK POWER FEED. This coupling 
provides power feed for drilling, boring, and 
other operations in which either the tool or 
work is mounted in the tailstock. Fitted into 
a hole drilled in the latter, a dowel pin slips 
into a receptacle mounted on the carriage 
and a taper pin locks the two. Removing the 
taper pin restores the lathe to normal opera- 
tion. —Hanovp Kraven, 


HANDLE FOR ALLEN WRENCHES. A handle such as this 
gives a better grip on an Allen wrench and can be quickly 
shifted from one to another of a different size when necessary. 
Transverse V-grooves also make it possible to use the handle 
, reamer, star drill, file, or other tool. 

The wrench was made from a 1” round aluminum bar 4” 
long sawed in half from end to end. Two parallel grooves then 
were filed lengthwise on the flat faces about 5/32” from either 
side. One groove in each piece was filed 3/64” deep, but the 
other two were made deeper so two wrenches of different size 
could be clamped in the handle. To accommodate the curved 
part of the wrench, flats were filed to a depth of 1/16” in the 
middle and at each end. Both pieces of the handle are alike 
except that the bolt holes in one are tapped 10-24 and those 
in the other are drilled No. 3 and counterbored for fillister- 
head screws.—CLare: Wrrrte. 


transverse 
pt the handle 


Two wrenches of different size 
core placed in the some handle. 


M UCH of the per- 
formance of a 
steam engine depends 
on the accuracy and 
smoothness of the cyl- 
inder bore, This is as true for the miniature 
reversing engine here described (see PSM, 
April "47, p. 190) as for full-size engines. 

The casting for the cylinder is first 
mounted in the the three-jaw chuck and a 
roughing cut taken across the bottom so it 
can be reversed and held squarely for facing 
the top. If you have available an expanding 
mandrel, the cylinder is best bored after the 
rough facing and then mounted on the 
mandrel, where its ends can be faced smooth 
and squared accurately with the bore. 

Lacking such a mandrel, face the top 
smooth first, and then reverse the piece and 
face the bottom smooth and square before 
attempting to bore. Although the cylinder 
may be held in the three- or four-jaw chuck 
for these operations, there is less likelihood 
of slipping if it is ped to the lathe face- 
plate with lugs over its flange. 

Bore the cylinder first with a heavy 
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Machining Cylinder 


By C. W. WOODSON 
PART TWO 


roughing cut to get the bit under the hard 
surface scale and bring the hole nearly to 
size. Then, with a freshly ground bit in- 
serted in the boring bar, take light finishing 
cuts while using a very fine power feed. 
If care is taken in sharpening the bit and 
setting it to eliminate chatter, an almost 
mirrorlike finish can be obtained. 

The steam-port face can be machined in 
the shaper or, as shown in one of the photo- 
graphs, while mounted on an angle plate in 
the lathe. Again take a heavy roughing cut 
first to get under the scale, and then, with 
the bit freshly ground and honed.to a keen 
edge, finish with light cuts and a fine feed. 

Remove the work to the drill press, clamp. 
in the vise, lay out the steam and exhaust 
ports carefully, and drill a series of holes for 
each. Chip out the intervening metal and 
file the resulting slot to shape. Then mount 
the work in the angle vise and drill four 
holes for each of the two angle ports to meet 
those in the face. Chip and file out as be- 
fore. A chisel made from 3/32” drill rod and 
hardened may be used for chipping. The 
cylinder is next remounted in the vise and 


Finished parts for assembling 
inder of the vertical 
e are shown here. Also 
required are o bottom cover 
and stuffing-box glond for 
the piston rod. 


or Steam Engine 
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Assembly 
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1 In boring the cylinder, take o heavy roughing 


cut to get under the surface scale. Finish the 
bore with light cuts and a freshly ground bit. 


5 Drill and top one hole in the flange, and then 
bolt the cylinder head on before spotting the 
others. Use a clamp at the opposite si 


the exhaust port drilled in from the side to 
meet that in the face. Don't drill the 4-48 
holes until the covers have been made. 

Mount the cylinder-head casting in the 
three-jaw chuck and turn the chucking lug 
straight so the casting will run true when 
reversed. Machine the top and outer edge to 
shape, and then score a light 1%” circle on 
the face for locating the bolt holes. Again 
reverse the piece in the chuck, take off the 
chucking lug, face smooth, turn the step to 
a good snap fit in the cylinder bore, and 
drill a 7/16” hole %” deep to clear the nut 
on top of the piston. 

The bolt holes are then stepped off ac- 
curately with dividers, centerpunched, and 
drilled clearance size. Snap the head in 
place, spot one of the holes in the flange 
with a clearance-size drill, drill tapping size, 
and tap. Next, insert the bolt and spot the 
remaining holes. Make a file mark on meet- 
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is available, bore the 


6 Face the steam chest on both sides, taking a 
heovy roughing cut on each first and finishing 
with light cuts to assure o steomtight joint. 


ing edges so that the head can be replaced 
in the same position; then finish drilling and 
tapping the flange. 

In machining the lower cover, it is im- 
portant that the step fitting in the cylinder 
bore be concentric with the piston-rod hole 
so there will be no binding at that point. 
Equally important it is to turn the step on 
the outer face, or bottom, concentric for 
fitting the shouldered bore in the standard. 

One way is to turn the gland stem and 
shoulder on the outer face first, bore and 
counterbore the 4” hole, and then mount the 
piece on a stub arbor or in a step chuck to 
face and step the inner side for a snap fit in 
the evlinder bore. In counterboring for the 
gland, be sure to start carefully in the piston- 
rod hole to assure concentricity 

Snap the lower cover on the column, 
clamp, and spot the bolt holes through the 
column flange. Then snap the cover on the 


Ports are bored at an angle from both ends of 
the cylinder to connect with the steam ports 
in the foce. Chip and file them to sho} 


7 Chucked gland end out, the steam chest can be 
drilled and reamed for the valve stem and the 
hole then opened out to toke the gland, 


cylinder and repeat as for the head. Put 
witness marks on the column, cover, and 
cylinder flange, making certain that the 
valve face is at 90 deg. to the crankshaft 
centerline of the base. 

Face the steam-chest casting on both 
sides, holding it in the four-jaw chuck, and 
bring it to proper thickness. A heavy rough- 
ing cut followed by several light finishing 
cuts will assure a steamtight joint. 

Some difficulty may be encountered in 
drilling for the valve stem, since the inner 
surfaces of the steam-chest casting will have 
a slope. If you have a hand grinder, a small 
flat can be ground inside the stem-guide 
end for a drilling surface, after which the 
steam chest can be chucked and the hole 
drilled all the way through from the gland 
end. Otherwise it may be best to lay out the 
holes as accurately as possible on the outer 
surfaces, drill each from the outside with 


Corner holes are completed first in the steam 
chest and cylinder steam-port face; then the 
ports are bolted and the remaining holes drilled. 


an undersize drill, and then ream from’ the 
gland end. In this case, drill the gland end 
first, counterbore, and support it with the 
tailstock center when drilling from the stem- 
guide end. Finish by enlarging the upper 
hole with a No. 3 drill and tapping %”-28. 

Lay out the 14 bolt holes, drill the four 
in the comers clearance size, and spot, drill, 
and tap the corner holes in the cylinder 
steam-port face. Bolt through the four holes, 
and drill the remaining 10 tapping size 
through the steam chest into the cylinder. 
Separate the parts, tap the cylinder holes, 
and open up those in the steam chest. 

Face the steam-chest cover in the lathe, 
mill the recess, clamp the steam chest to it 
in the drill press, and drill the bolt holes. 

The valve-rod and piston-rod glands, 
alve-stem guide, and steam-pipe flange 
are turned from bronze bar stock to dimen- 
sions on page 193. TO BE CONTINUED 
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Collet and Arbor Simplify Mounting Small Wheels in Lathe 


Wueets, pulleys, and collars are centered 
automatically on the end of the rod inserted 
in this collet and end plug, and they can be 
reversed for turning the opposite face with- 
‘out losing time in recentering. The work is 
held firmly by pulling the lefthand nut up 
tight. Use free-cutting brass for the head 


HOLE IN TRUNK PANEL 

aivers usr 004 
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PATCH 


EOOES OF PATCH 
GENT SLIGHTLY. 
INWARD 


sey, 
Steel Patch for Damaged Trunk 


To neram a hole broken in a trunk panel, 
cut a sheet-steel patch large enough for 
rivets to go into sound material around the 
break. Smooth the edges, or bend them 
slightly in, and put the patch on the out- 
side. House paint or thick spar varnish 
between panel and patch strengthens the 
joint and makes it water resistant. 
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with the taper boss, and steel for the rod. 

Lathe spindles vary in length, bore, and 
taper, and the dimensions shown should be 
changed to suit. The arbor will take work 
centerdrilled the size of the rod; a set. of 
bushings can be turned for work having larg- 
er center holes.—Herpert Prister. 


Tire-Cut Filler Insulates Plug 


For a complete- 
ly insulated, solid 
electrical plug, fill 
the inside with 
tire-cut filler after 
the wire connec- 
tions have been 
made. Press the 
filler in with a moistened finger. When dry, 
it is like molded rubber and will prevent the 
wires from loosening.—KENNeTH Munnay, 


Paint for Frosting Windows 


Guass must be thoroughly clean before 
it can be painted successfully. A mixture of 
rubbing alcohol, household ammonia, and 
powdered whiting will remove all dirt and 
grease. Wipe clean with a dry cloth. 

For the frosted effect, mix a paint of 3 
parts white lead, 1% parts boiled linseed oil, 
and % part spar varnish, Apply with a wide 
brush in small squares and, after each 
square is painted, stipple with a bag made 
of several folds of cheesecloth wrapped over 
a ball of cotton.—Josern E. Bran, 


Rubber Washers Made in Lathe 


Dozens of washers can be cut in a few 
minutes from a length of old rubber hose. 
Insert a dowel in the hose and mount the 
piece in the lathe. Clamp a heavy knife 
under a block in the tool post or hold it on 
the tool rest of a wood lathe —Wit Tuomas. 


Cardboard Guards Piano Finish 


Wuen a piano is played often, the finish 
on the piece between the keyboard and the 
music rack is in danger of becoming so 
badly marred by the fingernails that a re- 
finishing job may be necessary. A length 
of cardboard inserted in the however, 
will protect the original finish. Inserted be- 
hind the black keys as a tight fit between 
them and the overhang above, it won't in- 
terfere with playing, 


Freeing Broken Shovel Handle 


A suove1, handle that has broken near the 
shank may be removed by driving a heavy 
lag screw into the end, clamping the blade 
in a vise, and heating with a blowtorch, 
When the wood has charred sufficiently, pull 
the lag screw with pliers—Ronaup Eynicu. 


CONCRETE AGGREGATE CHANDY wana | 


aggregate are required in strong cement. The coarse ager 

raded ‘in sizes from 4 to 135” or up to 3” for mars 

‘ine aggregate is sand, graded from Very ot 

By graded is meant that the aggregate should cx 

ture, the small particles fill the voids between the large, 
tt particles. 


un gravel that is the natural deposit of combined s 
is clean, but for best results it st cul be 


1 use by washing with a hose on an ind 
fat the lower en 

wovided to dram off water from the receptacle under the scree 
jut on ut the top ‘of the incline and washed down. Two or ings 
‘uired, for if silt, clay, and loam are mixed in the concrete, they will coat the aggregate and prevent 
Bonding by the cement 


What is known as “cinder concrete” can be made of cement mixed with cinders for agi 
heap and light in weight and is used chiefly for floors that will not carry heavy loads 
fireproof structural-steel work. The cinders should be hard-bumed boiler cinders free f 
They should be wetted 24 hours before use to slack oul free lime and neutralize sulphur. The pro- 
portion is ordinarily 1 part cement to 5 parts cinders. Don't atiempt to use household cinders they 
‘re too fine and powdery. 
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Light ond shadow cost ona 
wall will form interesting 
backgrounds for your home 
comera portraits. Designs 
are limited only by your 
imagination and ability to 
wield a pair of scissors, 


Patterns ore cut out from 
black paper or cardboard. 
They may be symme| 
irregular in design. The 
pattern for the background 
ot left is shown below. 


2 
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SHADOW BACKGROUNDS 
Set Picture Moods 


By LOUIS HOCHMAN 


E of the most limiting obstacles faced 

by the amateur portrait photographer 
who works in his own home is the lack of a 
variety of backgrounds, Blinds, drapes, and 
the materials at his disposal can go just so 
far before their possibilities become 
hausted. 

Yet, with scissors, black paper, and imagi- 
nation, he can convert a light-colored blank 
wall into such an endless variety of artistic 
background effects that his home portraiture 
will never be in danger of slipping into a 
commonplace rut. 

It’s really a very simple trick. Cutouts 
are made in sheets of black paper to form 
interesting patterns, and a sheet is set up in 
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front of a light directed on the blank wall, 
The shadow of the cutout pattern is thus 
cast on the wall. All that then remains is to 
pose the subject in front of the tracery of 
light and shadow and, after lighting him 
suitably, to take the picture. 

The accompanying illustrations can but 
suggest a few of the designs that can be cut 
from black paper. Patterns may be sym- 
metrical or haphazard, bold or subtle, fine 
or coarse. Anything that comes to mind and 
an be transferred to black paper with a 
few snips of the scissors may be worth 
trying. The shadow design is especially 
appropriate if it helps to set a mood for 
the portrait. 

One of the simplest ways to cut symmet- 
rical patterns. of course, is to fold the paper 


into quarters or eighths. The design is cut 
at one time in the folded sheet, which is 
then spread out to reveal the cutout re- 
peated in every section of the paper. 

A most suitable material for such work 
is the black paper in which films and photo- 
graphic papers come packed. Excellent large 
sheets of black paper, for instance, are used 
for wrappings on 8” by 10” paper in boxes 
of a gross sheets. If the paper is not large 
enough, two or four pieces can be taped 
together. Sheets measuring 16” by 20” 
should prove large enough for most designs. 

When more permanent patterns are de- 
sired, thin cardboard may be used. It should 
be coated with a dull black nt. Some 
difficulty may be experienced in cutting 
symmetrical designs on such cardboard un- 
less they are first cut out on folded paper 
and then traced on the cardboard. 

For pattern ideas, you need only study 


This is how the pattern background 


projected on the wall. A spotlight bel 


everyday objects. A brick wall, a flagstone 
walk, foliage, a picket fence, the rays of the 
sun, wagon wheels, latticed windows—all 
suggest good designs. Precision is not neces- 
sary in cutting (a razor blade may be used 
as well as scissors) for the shadows will be 
fuzzy anyway when cast on the wall. This 
fuzziness, however, adds to rather than 
detracts from the pictorial effect. 

The pattern is suspended in front of a 
light beam directed on the blank wall. Re- 
member that the closer the light is to the 
pattern, the fuzzier will be the edges of the 
shadows, and the farther away, the less fuzzy 
the design will show. Where a relatively 
sharp design is required, the pattern will 
have to be exceptionally large and placed 
as close to the wall as possible without inter- 
fering with the subject. 

Also affecting the sharpness is the kind of 
light used. For best results, the 


the cutout throws the 


shadow design on a blank space. The light should be placed ot o 45-deg, angle so as not to hit the subject. 


a welll Me / 


One of many patterns possible with cutouts. They Spring clothespins attach the pattern to the arm 
may be suggested by a flagstone walk, a latticed of a supporting stand. Clothespins on the lower 
window, a picket fence, and other common objects. corners add weight to hold the pattern straight. 


should be as nearly a pin point as 
sle, A small focusing spotlight 
with lens removed or a clear 500. 
watt projection-type bulb without « 
reflector serves well. The shadow 
should be cas le of 
about 45 deg, so the subject will be 
able to pose in front of it without 
having it on him 

In lighting the subject, take care 
to keep bright light from striking the 
background and_ killing off the 
shadow pattern, The subject lights 
should be well shielded and directed 


from steep angles when possible, 


Such cutouts are a boon also for 
the color photographer. With gelatin 
sheets of various colors taped. over 
the cutouts, rich and colorful back- 
ds can be obtained. Or a play 
of shadow and one color is possible 
with a gelatin sheet held in front 
of the light. 
An interesting rainbow effect can 


be created with semicircles of red 
gelatin 
mounted together over a cardboard 
frame with cellulose tape. Such a 
pattern can be projected on the wall. 

i nd 
background should be balanced. The 
color temperature of the light used 
to project a rainbow is unimportant, 
but the lights on the subject should 
be of the correct Kelvin temperature 


yellow, green, and blue 


ting intensity on subject 


Looking up to the sun. 


@ simple cutout simulo 
keep portraits out of the commonpla 
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rays. Mood 


for the film. END 


Darkroom in a Box 


AMATEUR photographers who lack space for a 
complete darkroom can take a tip from Walter 
O. Englund, of Marietta, Ga. He stores every item 
of his equipment in a handsome plywood cabinet 
finished to harmonize with the rest of the room fur- 
nishings. Measuring 19” deep, 26” wide, and 33” 
high, the cabinet was so designed that each bit of 
equipment has its alloted niche, In use, the top of the 
cabinet provides a resting place for the enlarger, and 
the only other thing required is a table for trays. 


for the enlarg ond this is whot you see. The comport 
in the loft end. Negati ight wi Ti by IN" trays if the ottor shelf te 
@ foot switch go above it, and hooks removed. On + door are hooks for film clips and o print 


on the door take o long extension cord. roller. In the right end are four drawers for storage of paper. 


On the back (right) are thee electrical outlets, The top one 
ond that at lower left ore 40 @ foot switch con be 
used with the enlarger. A tafelight is connected to the other. 


Shelves that are reached by lifting the top provide space for 
ferrotype tins, 11” by 14” paper, scales, film, and negatives. 
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PHOTO IDEAS - / 
and EQUIPMENT (© 


ELECTRIC DRIVE. A continu- 
ous-action movie camera, 
adapted in a lightweight edi- 
tion from cameras mounted 
in the wings of warplanes, is 
driven by a special dry-cell 
housed in the case. 


wd 
one inclu 
all under $140, by 
Photo Products, o 


TRIPOD-TOP AID. 
When the socket 
on a camera, par- 
ticularly a mi 
ture camera, 
deep enough to re- 
ceive the full length 
of the tripod screw, 
a rubber garden- 
hose washer over 
the screw will pre- 
vent wobbling. 
Used on a metal 
tilt top, a washer 
also helps to keep 
FIXPECTION LIGHT. If you can’t wait to in- nera from ro- 
spect prints until they are out of the fixing tating out of its 
a 10-watt bulb suspended 6” to 8” set position.—Jack 
above the bath will provide safe illumina- Wison. 

tion so long as you keep the print sub- 
merged in the hypo. A shade made from a 
small can painted black outside and with 
aluminum paint inside will prevent fogging 
of other paper. Turn the light off when not 
in use.—J. L. Van Honxe. 


PHOTOGRAPHIC ANALYZER. Density and 
contrast are measured by a photocell on the 
arm of the instrument shown at right when 
a negative is placed over the illuminated 
viewer. The device will also analyze con- 
trast in printing papers and exposures for 
prints and enlargements. It can be used both 
for black-and-white and color. Weston Elec- 
trical Instrument Corporation, of Newark, 
N. J., is the maker. 
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SYNCHRONIZER FOR BANTAM. A special » 
matic synchronizer has been developed by the 
Company, Inc., of Stamford, Conn., for Kodak Ban- 
tam cameras with £/4.5 or £/5.6 lenses. Small enough 
to slip into a coat pocket, this Compak Automatic 
Speed Flash has a reflector designed to increase the 
light efficiency of midget bulbs more than 80 percent, 


It is easily and quickly installed or removed. 


RIBBON LIFTS PAPER. A short ribbon or 
string attached to a cardboard stiffener in the 
bottom of a box of printing paper makes it 
easier to remove paper without fumbling. 
Pulling on the ribbon raises the upper sheet 
within convenient reach of your fingers. 


CORD KEPT SECURE. As a pre- 
caution against bulb failure due to 
loose connections when you are tak- 
ing flash pictures with an extension 
unit, secure the extension cord to 
the battery case or reflector bracket 
with a half hitch—Jacx Wu.son. 


BLACK AND WHITES FROM COLOR. A kit 
placed on the market by Grant Photo Pro- 
duets, Inc., of Cleveland, Ohio, employs the 
reversal system to get black and white or 
sepia prints from color transparencies. All 
the necessary chemicals and a package of 
panchromatic reversal paper are included. 
Because the emulsion is coated on a water- 
proof base, a print can be developed and 
fully washed in only 5 min. working time 
after exposure in an enlarger. 


DEVELOPING AID. This indicator helps me 
keep track of the number of times I have 
used my film developer and shows at a 
glance the developing time required for each 
successive batch of film at 68 deg. F. It is 
made from a jar lid, an indicating hand be- 
ing cut from a piece of tin and mounted in 
the center with a machine screw, a nut, and 
three washers—KenneTu CLARK. 
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Businessman’s Radio 


By EDWARD BLANTON 


OR THE businessman who has to travel 

and likes to travel light, here is a handy 
radio that manages to be a constant com- 
panion without becoming an extra piece of 
luggage. Flat enough to fit into a briefcase 
or overnight suitcase without crowding out 
the other things you want to take along, this 
four-tube receiver operates on either AC or 
DC at 115 volts. 

The resistance of the four tube filaments 
in series is such that no line-cord resistor is 
needed to drop the voltage. Therefore an 
ordinary two-conductor cord can be used, 
as long or as short as you like. A little extra 
length is all to the good, since in some of 
the older hotels electric outlets aren't placed 
as close as you might like to the desk or 
night table. 

All the tubes are midgets; leads from in- 
side are brought out to miniature metal 
prongs embedded in the glass envelopes. 
Connections are made to miniature 7-prong 
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sockets that are fastened to the chassis. 

The chassis consists of a 5%" by 8” sheet 
of thin aluminum bent to form a 90-deg. 
angle about 2” from one of the longer edges. 
Most of the parts are fastened to the 2" leg 
so formed. 

The first tube, a 12BA6, is a radio-fre- 
quency amplifier pentode with remote cut- 
off characteristics. The control grid of the 
tube is connected to the secondary winding 
of the antenna coil (L1) and the stator 
plates of one section of the two-gang tuning 
condenser (C1). From the plate of the 
12BA6, the amplified radio-frequency signal 
is fed into the primary winding of the RF 
coil, L2, which is coupled to a second tank 
circuit composed of the secondary of the 
RF coil and the other half of C1, 

The unshielded antenna coil is placed 
beneath the bend in the chassis; the RF coil 
is placed above the chassis and must be 
shielded to prevent oscillation and distortion 
due to stray couplings between the coil 
windings and the other circuit components. 

To cover the coil, a por- 
tion of an old tube shield 
was cut off and bolted 
to the chassis as illus- 
trated on page 207, 

Output from the RF 
tank circuit is fed to the 
grid of the 12AT6, used 
as an anode detector 
and amplifier. Bias is 
provided by a 2,700- 
ohm resistor and a 10- 
mfd., 25-volt electrolyt- 
ic condenser (RI, C4). 
A small mica condenser 


is @ leather-covered jewel 
box or accessory case. 


Hits in a Briefcase 


In place of the more costly jewel 
ase, an ordinary wooden box can 
be ui 

fing the lid provides ventilation. 


(C8) in the plate circuit of the tube by- 
passes stray RF signals to ground before 
they can get into the audio system and in- 
troduce unwanted noise. 

Resistance coupling is employed between 
the detector and audio stages. For the lat- 
ter, a 50B5 beam-power pentode is used. 
A L-meg. variable resistor (R3) in the grid 
circuit of the tube acts as a volume control. 
For bias, a 270-ohm resistor and another 
10-mfd, electrolytic (R4, C7) are used. 

All of the electrolytics in this set are of the 
dry type, encased in tubular aluminum shells 
and wrapped in heavy paper. These electro- 
lytics require no mounting brackets as they 
are small and light enough to be supported 
by their own pigtail leads. Polarity is impor- 
tant in wiring electrolytic condensers. The 
“plus” and “minus” leads must be connected 
as indicated in the diagram. Should the leads 
ot an electrolytic be reversed, it may start to 
“boil” and will quickly short or otherwise 
become inoperative. 

The midget output transformer, mounted 
on the underside of the speaker frame and 
projecting through an opening cut in the 
chassis, couples the output from the plate 
of the 50B5 with the 3” dynamic speaker. 
To match the impedance of the tube to 
that of the voice coil, the transformer should 
have a primary impedance of 2,000 to 3,000 
ohms and an impedance in the secondary 
winding of about 4 ohms. - 

For the filter choke, L3, the 500-ohm field 
coil of the speaker is used. This value isn’t 
critical; any field coil from 500 to 1,500 
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ohms will serve. Small 
16-mfd. electrolytic con- 
densers are connected to 
both sides of the coil. 

A rectangular speaker 
opening approximately 3" 
by 4” is cut in the front 
panel of the case and 
covered on the inside 
with a suitable grille 
cloth. Since the speaker 
is mounted on the alumi- 
num chassis, it is not 
necessary to bolt it to the 
cabinet. Two %” dia. 
holes are drilled in the 
front of the cabinet to 
clear the tuning-condens- 
er and_ volume - control 
shafts. These two shafts, 
supplemented by one 
nut and bolt, should be 
sufficient to hold the aluminum chassis 
firmly against the front of the cabinet. 

The cabinet itself consists of an imitation- 
leather covered jewel box measuring 3” by 
6” by 9” which allows slight clearance for 
the chassis on all sides, A rectangular open- 
ing is cut in the back of the box and covered 
on the inside with wire mesh. This is nec- 
essary to provide adequate ventilation for 
the set. With a case of this size, both the 
line cord and a 25’ length of antenna wire 
can be coiled inside for easy transportation, 

The photo on this page shows an alter- 
native and less expensive cabinet made of 
a small wooden box purchased at a crafts 


LIST OF PARTS 


: 360-mmf, two-gang tuning condenser. 
C10: .01-mfd. paper tubular, 400 volts, 
250-mmf. mica, 

10-mfd., 25-volt electrolytic. 
-mfd. paper tubular, 400 volts. 
.005-mfd. paper tubular, 400 volts, 
C9: 16-mfd., 150-volt electrolytic, 
+ 2,700-ohm, 2-watt carbon. 


‘R2: 150,000-ohm, 1-watt carbon. 
-meg. volume control with switch, See 


‘270-ohm, 2-watt carbon. 
: Adjustable iron-core antenna coll. 


3" ctectrodynami 
‘speaker, dial plates; knobs, mise hardware: 


store for less than a dollar. The 
lid of this box is mounted on the 
body with metal brackets, pro- 
viding a #" wide air space to 
allow ventilation for the. tubes 
on all sides. With such all- 
around cooling, the set may be 
played while it is lying on its 
back or on any of its sides. Al- 
though somewhat less hand- 
some, a cigar box with a ventila- 
tion slot will be as serviceable, 

In common with most AC-DC 
sets, the chassis of this receiver is 
grounded to one side of the 
power line. Therefore no exter- Sats 
nal ground should be used. A e chassis is a 
haikot antenna wire thrown out Meat oft the| ports’ ceasetinched itesthatery 
the window or strung along the 
floor is sufficient to pick up most 
local stations. It must be noted, 
however, that this is a TRF cir- 
cuit and its selectivity is not 

as that of a superhetero- 
ly Nevertheless, it should be 
sufficient to. separate  transmit- 
ters in most localities, When us- 
ing the set on DC, remember to 
reverse the plug if the radio fails 
to play on the first try. 

If you like radio novelties, you 
may want to try putting this 
compact circuit, perhaps rear- 
ranged on a more suitable ch 
sis, into a banjo cloc 
lamp, a book cover, 
table, or even a ship model. 


of aluminum bent to the shape of o long 
9 ledge. 


Front view of the chassis. Matching holes are cut in the co! 
net for the specter and volume-control and condenser shafts, 


TUBE 


SHIELD ANO NUTS Aide from the tubes and speaker, most of the parts are mounted 


8 thown in the photograph below. 


FRONT 
PANEL 


Te prevent oscilltion ond distortion 
due to stray coupling, the RF coil 

red method 
is to enclose 
it in an old tube shield which is at- 
tached to the chassis as shown above. 


EXPERIMENT KIT. A package that supplies 


all the parts needed for building such elec- 
tronic devices as a radio receiver, photo- 
electric relay, and a remote tuner, is sold by 
Deer & Taylor Co., of Berkeley, Calif., for 
about $40. The chassis has a few fixed parts 
and an array of clips to which the removab! 


parts supplied with the kit may be con- 
nected. An ying manual shows 
hookups for 18 circuits. 


compa 
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& TRANSMISSION 


LINE ON NEW 
BAND ANTENNA 


TO ANTENNA, , 


TERMINALS ON 
CAD BAND RECEWER 


Cl, C2: Bplote midget air trimmer 

Li: 2 turns No. 18 insulated hookup wire interwound 
with L2, 

L2: 4 turns No, 10 solid enameled wire space wound 
7/16" dia. 


L3: 10 turns, otherwise same os L2. 
L4: 3 turns No. 18 hookup wire interwound with L3. 
X: IN34 erystol. 


FM CONVERTER. Old-style FM sets de- 
crease in usefulness as transmitters continue 
to switch over to the new frequencies 
around 100 megacycles, Many converters 
have been offered to salvage these sets, at 
least in part. One of the most interesting is 
the design of Henry R. Kaiser, chief engi- 
neer of Pittsburgh's WWSW and its FM 
affiliate, WMOT. The simple circuit shown 
above evolved accidentally when the tube 
of a one-tube converter failed. The signal 
continued to come through just as well, 

Empty baby-food cans are used to house 
the coils, trimmers, and crystal, and the 
units are assembled by the station staff. 
They are sold to local set owners for $2.39, 
representing the cost of the parts, No dis- 
tribution is planned outside the station's 
service area, Early tests of the converter 
covered only a few stations operating at the 
low end of the band (below 95 mc.). The 
input circuit is tuned to the transmitter 
frequency and the output to a frequency 
within the range of the receiver. The coils 
must be placed near the receiver. 


ANOTHER CONVERTER. 
This one, slated for na- 
tional distribution, is 
made by the Waterproof 
Electric Company, of 
Burbank, Calif. The unit 
measures approximately 
1%" by 2° by 4” and 
weighs less than 1 Ib. It 
is intended to cover all 
the frequencies of the 
new band. 


Ss 


WIRE STRIPPER. En- 
amel, impregnating 
varnish, plastic, and 
other insulating coat- 
ings are chemically re- 
moved from wires by 
this cold wire stripper 
made by the Ellanar 
Chemical Company, of 
Chicago. The wire is 
immersed in the liquid 
for from 15 sec. to 2 
min. depending on 
the type of coating, 
after which the insula- 
tion can be wiped off 
leaving the wire clean 
and ready for use. 


FM ANTENNAS. In many areas where F' 
receivers are close to one or more trans- 
mitters, properly designed antennas can be 
placed in any convenient indoor location and 
still give adequate results. The Hallicrafters 
Co., of Chicago, makes the under-rug dipole 
antenna shown at the right. It has two flat 
aluminum blades extending on either side 
of the center lead-in. The arms are the cor- 
rect length for the new bands, and the lead- 
in consists of a ribbon-type concentric line. 
The antenna may also be hung on a wall, 

For the set owner who wants to build 
his own, an antenna similar in appearance 
and use is suggested by Federal Telephone 
and Radio Corporation, The K-1046 lead-in 
cable made by this company has an im- 
pedance of 300 ohms—the conventional in- 
put impedance of FM and television sets. 
A perfectly matched antenna can there- 
fore be made out of a cable cut to half the 
wavelength of the band to be received. 
Figures in the diagram are for the new 
FM frequencies. The ends are shorted, 
soldered, and covered with an insulating 


SELF-HEALING CAPACITORS. A wartime 
German invention is responsible for these 
tiny tubular condensers made by deposit- 
ing metallic coatings directly on an insulat- 
ing paper. If a short develops, the resulting 
are not only oxidizes the shorting metal, 
but also deposits an insulating coating of 
aluminum oxide. They're made by Solar. 


lacquer. For the lead-in, one side of the 
cable must be cut at the exact midpoint. 
The insulation is stripped back an equal dis- 
tance in both directions, but it is impor- 
tant that the width of the separation exactly 


Pi 
equal the conductor spacing of the lead-in. 
The cable itself is of the low-loss, weather- 
resisting type that may be used indoors or 
outdoors depending on the signal strength. 


a1 
location of the lead-in ore critical. 
MAY 
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obtained by 


connecting across the output plate to a ground. 
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OUTPUT METER 


Uses 17,-Volt Tube 


R accurate alignment of the stages of a 
perhet or TRF receiver, where the ear 
can't catch minute variations, an output me- 
ter is an inexpensive aid. Such a meter is also 
valuable when hooked up in a public-ad- 
dress system or with a home recorder for 
regulating output level during operation. 
‘A midget war-surplus triode having a 1.4- 
volt filament was used as a diode detector in 
the meter shown, being secured with tape 
to the back of the 0-1 ma. D.C, milliam- 
meter. A more readily available R.F. pen- 
tode, the 1T4, may be substituted by tying 
its grids and plate together. This tube will 
fit a button-base socket. Tape holds the 1.5- 
volt battery filament supply. A 3,000-ohm 
variable resistor across the meter input pre- 
vents overloading and keeps the needle on 
the scale. The housing is a card-file box. 
In use the meter is connected across the 
secondary of the speaker transformer, in 
parallel with the voice coil (as in the photo 
above), or directly across the plate of the 
output tube and ground through a condens- 
er (as in the drawing). The last increases 
sensitivity tenfold for weak signals. Adjust 
receiver trimmers for maximum scale deflec- 
tion. If noise is objectionable in aligning 
LF. transformers, disconnect the speaker. 


BEVEL ONE JAW 
INSIDE, ONE 
OUTSIDE 


Fine-Wire Insulation Stripper Made from Dime-Store Tweezers 


PAnticuLan.y useful for light electrical 
work, this handy insulation stripper can be 
made: from a pair of blunt-end tweezers. 
First file the tips as shown above and bend 


Pipe Fastened in Plug Neck 
Reaches Inaccessible Outlet 


Ir An electric cord must frequently be 
plugged into an out-of-the-way outlet on 
the ceiling or behind furniture, a reach plug 
can make life a bit easier. Into a long-neck 
rubber plug (the type designed to give am- 
ple finger grip) screw a suitable length of 
X” pipe threaded at the end. A few tums 
will join the plug and pipe firmly. Tape the 
joint for extra strength, and bush the other 
end of the pipe with a short piece of wind- 
shield-wiper tubing to protect the cord from 
fraying at this point. 


UNDERWRITERS’ 


INSULATION 
RIGHT UP TO 
SCREW HEAD 


KNOT 


them inwards at right angles so that the 
jaws just overlap. To use, press the cutting 
edges on the wire, twist to cut the insula- 
tion, and then pull. 


LONG-NECKED. 


YeTPiPe (LENGTH RUBBER PLUG 
‘TO SUIT) 


BE 
BUSHING screw TOsETHER 


‘AND TAPE 


Pipe Cleaner Separates Wires 


Cincurr wires grouped and bound to- 
gether simplify servicing and repairs. Pipe 
cleaners will hold the wires neatly and can 
be color-coded with nail polish or enamel. 


CELECTRICALI] 


Electrical wiring is not considered safe 
unless it has a margin of safety great 
enough to protect it against unforeseen and 
excessive strains. Thus, while it is not 
good practice to pull a plug out of a socket 
by yanking the cord, some method for tak- 
ing up such strains should be provided at 
the time the wiring is done, One recom- 
mended procedure is the so-called under- 
writers’ knot illustrated at the left. Bofo 
wires are connected to the terminal screws 
of a plug, socket, or other fixture, knot 
them as shown to keep sudden pulls front 
being transferred directly to the terminals, 
An alternative or supplementary method for 
taking up strain on plug wires is pictured 
at the lower left. It consists of leading the 
wires around the prongs as shown before 
attaching. 
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How Spontaneous Combustion 


HAPPeMS coven. 


IRE that breaks forth from a substance 
without the application of external heat 
has long been a source of mystery and con- 
sternation. Without visible cause, flames 
burst from an innocent-looking haystack or 
pile of coal; a wad of cotton waste, soaked 
with oil, sets fire to a garage; a chemical 
mixture that ordinarily is harmless suddenly 
blazes up violently. 

Thanks to modern research, chemists now 
know the reason for almost every type of 
spontaneous combustion. Barring ignorance, 
carelessness, or accident, fires starting from 
this source can be prevented. In most cases 
the actual visible combustion is just an 
ordinary fire in which a combustible ma- 
terial has been raised to its ignition point by 
slow oxidation or other chemical reaction. 
Iu the remaining cases, all particularly im- 
portant to the chemical worker, heat and 
flame are produced in a reaction involving 
substances other than oxygen. 

H is generated every time a substance 
is oxidized. If the oxidation is extremely fast, 
we may see fire. If it is slow enough, as in 
the rusting of iron or the drying of paint, 
the heat is dissipated so fast that it is im- 
possible to detect any rise in temperature. 
If, however, we increase the speed of slow 
oxidation, decrease the rate of heat dissipa- 
tion, or both, until heat is generated faster 
than it can be dissipated, we have a starting 
point for spontaneous combustion. 

Breaking a substance into small particles 
is one way to speed up oxidation and at the 
same time reduce the rate of dissipation. 
The smaller the particles, the larger the 
surface area to react with oxygen and the 
smaller the mass to dissipate heat. For in- 
stance, iron powder that has been freshly 
prepared by reduction hydrogen will 
heat to the point of glowing when exposed to 
air, and heaps of fine coal particles are far 
more liable to smoulder and burst into flame 
than piles of large chunks. 

With a tiny piece of phosphorus and a 
teaspoonful of carbon disulphide, you can 
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SWEZEY 


Present a spectacular demonstration of the 
effect of subdivision. Unless the room tem- 
perature is high, a solid lump of phosphorus 
left exposed to the air will catch fire only 
very slowly, if at all. Finely divided, how- 
ever, it ignites almost instantly, 

Although this experiment is perfectly 
harmless if performed as directed, be ex- 
tremely careful in handling both of these 
chemicals, Keep the carbon disulphide far 
from any flame, and keep phosphorus, or any 
solution of it, off your hands, clothes, or any- 
thing inflammable. Always handle the phos- 
phorus with tweezers and cut it under water. 
Dispose of any remaining solution by allow- 
ing it to burn in an open pan. 

By gentle shaking, dissolve a piece of 
phosphorus about half the size of a pea in 
5 ml. of carbon disulphide in a test tube. 
Use an ordinary cork as a temporary stop- 
per for the tube, as carbon disulphide and 
its vapors attack rubber. After supporting 


iece of yellow phosphorous in 
corbon disulphide, dip a, paper napkin inte the 
solution, remove, ond hold it away from your face. 


Sulphuric acid has such on affinity for water that 
it will remove hydrogen and oxygen from the above 
corbohydrates, creating considerable heat, leaving 
© carbon residue, and sometimes starting o fire 
Potassium chlorate mixed with powdered sugar is 
normally stable, but add @ drop of sulphuric acid 
to this mixture and you get the result ot right. 


Rags sooked with oll 
or paint often catch 
fire spontaneously os 
© result of the heat 
produced by linol 
in the oil com- 
with oxygen to 
joxyn. To show 
fect, daub some 
drying oil on several 
rogs, stu them into 
on insulated can, and 
set o thermometer 
the midst of the rags. 


the test tube in a tumbler so your hands will 
be free, dip the end of a strip of filter paper 


or paper towel, held in tongs, into the 
solution. Remove it, quickly stopper the 
tube, and hold the paper in the air, away 


from your face 
Nothing will happen as long as any carbon 
disulphide remains. But this solvent quickly 
finely divided | phos 
In a flash, this phos- 
phorus unites with oxygen, heat is generated 
faster than it can be carried away, and the 
phosphorus and paper burst into fame. 

You can also speed up oxidation and re- 
duce heat dissipation by spreading a sub- 
so thinly that its surface is large 
compared with its m Such thin spread- 
material is the cause of 
spontaneous combustion in oily rags. 

Most vegetable and animal oils, such as 
linseed, tung, olive, and cod liver oils, con- 
tain linoleic and other fatty acids that react 
with oxygen at ordinary temperatures to 
produce the solid substance “linoxyn.” As 
in all oxidations, heat is produced in this 
reaction. Ordinarily, when such oils are in 
bulk or are spread in paint over a large open 
surface, the heat is carried away as fast as it 
is produced. But spread such oils on the 
fibers of rags or waste and confine the rags 
or waste so the heat cannot escape, and the 
different. Little by little, the heat 
ses until finally the ignition point of 
the cotton is reached and the cotton and 
oil go up in flames. 

You can easily prove that drying oils 
generate heat. Place a small tin can inside 
a larger one and insulate one from the other 
with cotton, asbestos wool, or sawdust. Next 
paint a few pieces of cotton cloth with dabs 
of ordinary paint or a drying oil. (Oxida- 
tion takes place more rapidly if all the pores 
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evaporates, leaving 


phorus on the paper 


ing of oxidizable 


and fibers are not completely covered with 
oil.) Then pack these paint-dabbed rags 
around the bulb and stem of a thermometer 
until the small can is full. Finally, set the 
apparatus in a moderately warm place and 
note the thermometer reading periodically. 
The temperature will rise as the oil unites 
with oxygen from the air, 

In the chemical laboratory, there are 
many substances that may react spontaneous- 
ly. That is one reason why home and 
student chemists should never mix chemicals 
together, hit-or-miss, to see what happens. 
When performing an unfamiliar experiment, 
you should follow instructions to the letter. 

It would take several volumes to list all 
the chemical reactions that might produce 
fire or at least considerable heat, but you can 
easily demonstrate a few. 

All chemists are familiar with the heat 
produced when sulphuric acid is added to 
water, (It is because of this that water must 
never be added to the acid, for the water, 
being lighter than acid, would remain on top, 
where it would be heated to boiling by the 
strong reaction, with the result that both 
water and acid might spatter explosively out 
of the container.) But how many know that 
heat also is produced when the concentrated 
acid is dropped on wood, paper, or textiles 
enough heat, sometimes, to start a fire? 
This acid has such a great affinity for water 
that it removes hydrogen and oxygen, in the 
exact proportions in which they occur in 
water, from such carbohydrates, leaving a 
residue of carbon. 

‘As a demonstration of this, place a drop 
of the acid on a piece of paper, cotton cloth, 
or wood. In each case, the substance will 
become charred. 

Some substances that normally are stable 
when mixed may react violently if a third 


Woter added in the right proportion to quicklime 
{calcium oxide) generates heat sufficient to char 
paper. Wood also could be ignited by this reaction. 


At the left, turpentine-sooked cotton burns when 
thrust into 'a beaker that contains chlorine gos. 


substance is added. Potassium chlorate and 
powdered sugar are such a combination. 
Mix carefully 1 g. of powdered potassium 
chlorate with 2 g. of powdered sugar. 
(Never grind potassium chlorate with sugar 
or any other organic chemical, as the heat 
of friction may cause an explosion. How- 
ever, you may grind either chemical sepa- 
rately in a clean mortar and then stir them 
together gently on a piece of paper.) After 
the two substances are mixed, place about a 
fourth of the mixture in a little heap on an 
inverted can cover or pie tin that, in turn, 
rests on a table covered with newspapers to 
catch any possible spatterings. 

Then add just one drop of concentrated 
sulphuric acid to the center of the heap 
and quickly stand back. In a second, the 
sulphuric acid unites with the potassium 


chlorate, forming chloric acid. This oxidizes 
the sugar so rapidly that fire result 
Many chemical substances catch fire when 


brought into contact with chlorine, bromine, 
or iodine. Turpentine vapor is one of these, 
You may prove this by first filling a tall glass 
or beaker with chlorine (made by gently 
heating a little manganese dioxide and hy 
drochloric acid in a flask and leading the 
outlet tube from the flask down into the 
glass, where chlorine replaces the air) and 
lowering a small wad of cotton, soaked in 
warm turpentine, into it. In a moment, the 
turpentine will blaze spontaneously. 

Even water has been known to start a 
fire when mixed in the right proportions with 
ordinary quicklime (calcium oxide). To 
verify this heating effect, put a teaspoonful 
of quicklime into a small crucible, packing 
around it a strip of paper. Then add half a 
teaspoonful of water. After five minutes, re- 
move the paper, and you will find at least a 
part of it charred. END 
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Bird House in Fairyland Style Is Built of Packing-Case Wood 


For those who have a favorite pair of 
bluebirds nesting in their garden, a. house 
built in the manner of those in children’s 
fairy-tale books makes a simple yet attrac- 
tive project. The storybook appearance 
comes chiefly from the freehand curves of 
the roof line and sides. Draw these full 
scale on a sheet of heavy wrapping paper, 
cut out the outline, and use it as a pattern 
for jigsawing the front and back. Such stock 
as the ends of orange crates or %” packing- 
case wood will be satisfactory. 

Cut out a second front and back, making 


sides. Then nail boards for the sides to 
the narrower pieces, choosing their widths 
from scrap stock to fit more or less in the 
curves. The wider front and back are nailed 
‘on last. Corner joints thus made will be 
windproof and snug. Nail on the roof and 
cover it with an asphalt shingle, allowing 
%" to overlap all around. The chimney is a 
solid block beveled on the lower end to fit 
the roof slope. Toenail it in place. 

The base, containing a perch and a block 
for the floor, is screwed permanently to a 
post. Screws through the sides into the floor 


permit removal of the house from the base 


them narrower than the fist pieces by twice 
for cleaning.—Dick Hurcrnson. 


the thickness of the stock to be used for the 


Climbing Pole Develops Arm and Shoulder Muscles 


Tus climbing pole is ascended and descended with the aid of two 
removable pegs. One peg is held in each hand and inserted as far up 
as possible, and the climber pulls up on them. Then, with one peg 
kept in place, he pulls himself up without using his legs or feet and 
inserts the other peg, and so on until the top is reached. If the climb 
is too arduous, practice may be allowed with three pegs and the feet. 

Use 6” by 6” sanded timber 12’ to 16" long for the pole. Bore 1%" 
holes for the pegs about 7” apart, starting about 4’ from the ground line. 
They should be on all four sides, and it may make climbing a little 
easier if correspondir._ holes are on the same level. Bevel the corners 
and embed the pole in cement or brace it under the ground with 
crosspieces on all foar sides. Make the pegs of dowel sanded smooth 
to fit closely but freely in the holes. 
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Pulley on Chute Door Separates Soiled Clothes in Basement 


SEPARATELY washed clothing, such as 
children’s wear and women’s underthings, 
are sorted automatically by this chute as 
they are sent down to the laundry. A pulley 
arrangement connecting the door upstairs to 
a hinged trough at the bottom 
does the trick. Hampers are 
placed on the laundry floor so 
clothing will slide into one 
when the trough is pulled up 
and into the other when it 
hangs straight down. All that 
is necessary in depositing the 


Soiled laundry goes to the hamper 
for which it is intended by means 
of the hinged trough. 


side 


Through o pulley orrangement 
chute, the trough is roise 
or lowered by the door upstairs. 


soiled clothing upstairs is to hold the door 
open for that intended for the first hamper 
and to close it quickly for the other. The 
device obviates the need of keeping the two 
hampers upstairs.—Witt1am B, ScHwas. 


Kept open, the door holds 
the trough up:, clos 
drops the trough down. 


Brad Spreads Split Screw to Clinch It in Blind Rivet Hole 


In ornper to fasten a catch on an oven door, a method 
had to be devised for clinching a rivet or bolt from the 
outside because the inner end was inaccessible. 
machine screw was chosen for the job, drilled lengthwise, 
and split on the threaded end. The screw was then in- 
serted in the door, and a steel brad was driven into its 
hole to spread the two threaded parts. Sufficient pressure 
is exerted by the spread to hold the screw in place, and the 
threads provide extra friction—Ratrn A. Von KaMecke, 


A brass 


Disks of Screening Stacked on Bolt Form Rotary Wire Brush 


devo" 


For removing grease and rust and doing 
other jobs, a rotary wire brush can be made 
of a dozen 3” disks cut from old copper 
screening. Press the disks on a bolt between 
washers and lock with two nuts. Chuck in 
an electric drill —E. D. Menwix. 


HOME 
EXPERIMENTS 


Seen iit a 
Candle Flame 


Nearly 90 years ago, Michael Faraday 
set about taking a candle flame apart to 
find out what it was made of. Then 
famous series of lectures at the Bi 
Royal Institution, he proved this common 
flame was actually a miniature laboratory 
in which could be found many fascinating 
transformations of chemistry. 

It would require hours to perform all 
the experiments Faraday suggested, but 
you can easily demonstrate some of the 
most interesting in a few minutes. 
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we merely a sheet of paper you can 
investigate the physical structure of a 
candle flame and find ov 
tributed. Hold the paper horizont: lly and 
thrust it quickly about %” above the wick with 
as little disturbance of the flame as possible. 
Remove it as soon as the top begins to 
scorch. If you are quick enough, the 
will form a distinct with an unse« 
center, as in Fig. 1. Thus it appears to be 
hollow and fairly cool just above the wick, 

By inserting the pape 
higher levels, you will finally find a point 
where the sides of the flame merge. This 
is its hottest spot 

What takes place in the cool, hollow zone? 
There the liquid paraffin that climbs up the 
candle wick is broken down by the sur- 
rounding heat into gases—ethylene, carbon 
monoxide, acetylene, and hydrogen. This is 
the “cracking chamber” of a miniature gas 
plant 

It would be difficult to identify these gases 
with simple equipment, but you can prove 
they are combustible with a glass tube that 


how its heat is dis- 


has been drawn to a jet at one end. Sup- 
port the other end in the center of the flame, 
as shown in Fig. 2, and light the jet 

Ordinarily these gases enter the lumi 
part of the candle fame where the 
monoxide and hydrogen are consumed and 
the acetylene and ethylene further 
changed to carbon and hydrogen. In an effi- 
cient flame, this hydrogen and carbon are 
completely burned in 
ous part. When hydrogen burns, it is united 
with oxygen, and water is the final product 
A chilled spoon held just above the tip of 
the will first be fogged, and then drops 
of water may form, as in Fig. 3. 

To complete cracking the paraffin oil and 
burning the cracked products, the fame 
must supply sufficient heat. If it is robbed 
of heat, as by the window screening in Fig, 
4, part of the fuel is wasted as smoke and 
soot consisting of white paraffin-oil vapor 
and black particles of carbon: 

That the flame produces carbon can be 
shown by holding a cool plate just inside 
the luminous part of the flame, 5. 


n outer nonhu 


as in 
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The greasy, black deposit is 
carbon called lampblacl 
When a candle bums quietly, this car- 
bon is first heated to incandescence, giving 
luminosity to the flame, and then is con- 
sumed. To show that the lampblack can be 
burned, form a blowpipe by closing one end 
of a drinking straw and making a pinhole 
%” from the closed end. Dip the straw in 
water to keep it from burning, hold it close 
to the upper end of the candle wick, and 
toward the carbon on the plate, 
shown in Fig. 6. The extra air should in 
crease the heat so greatly that the carbon 
will be burned away. Use an old plate. 
Without its incandescent carbon  parti- 
cles, the candle flame would give no more 
light than an efficient gas flame of a Fisher 
or Bunsen burner. Although the gas flame 
is many times hotter, it will light a surface 
no more than at the right in Fig. 7. But 
insert a short length of nickel chromium wire 
from an old electric-heater element into the 
gas fame, and light will be produced, as in 
8, by the incandescent wire. 


ely divided 


blow 


ANY amateur builders underrate the 

importance of rigid bracing and shor- 
ing when laying the keel and setting up the 
molds of a boat. After the planking is 
firmly in place, all worries on this score are 
over, for the boat will have become a solid 
entity capable of taking care of herself. But 
while still a skeleton, she will move out of 
true if permitted the slightest leeway, and 
a serious error may be built in. 

When a frame refuses to remain true, the 
cause can usually be laid to the inevitable 
wrenches and strains of building. But an- 
other factor to guard against when seasoned 
lumber is not available is the natural warp- 
ing of green wood. Most amateurs work on 
a boat periodically during spare time. This 
can give poorly seasoned lumber an oppor- 
tunity to warp out of shape unless rigid 
pressure is exerted to prevent it. 

The stem of the boat shown under con- 
struction in the accompanying photos had 
been cut from green lumber and was there- 
fore obviously suspect. After being set up 
permanently in position, it was chiecked for 
trueness with a straightedge and spirit level 
and found to have warped a full #”. But for 
prompt correction and additional shoring to 
keep it true, the boat would always have 
been lopsided to some extent and forever 
Incompletely seasoned timber worps e: Set up _ tending to turn to one side. 
for building, the stem of this backbone assembly is How best to go about setting up and 
checked with o straightedge. It hos o's” worp. shoring will depend both on the facilities at 
hand and on whether it seems preferable to 
build the boat right-side up or upside down. 
In either case, of prime importance is brac- 


g so firm that the structure cannot possi- 
bly wobble regardless of strain, 

The boat shown is a V-bottom 18-footer, 
too heavy to be built bottom up. A great 


disadvantage of building right-side up is 


the difficulty of getting at the bottom, but 
this can be overcome to some extent if the 
rue keel is set sev feet above the floor. 
Another possibility shown is the tilting of 


the boat on her side after the sides have 

been planked and the shoring above re- 

The bigger your boat, the more leased. If a boat isn’t too heavy, she can 
i be turned completely over. 

important are sound shoring and Build inside if possible. Besides protect- 

a - ing the unpainted lumber from the ravages 

constant checking as you build to Cf rain and sun, you will have a floor and a 

roof as invaluable building aids. Outdoors 

a builder can't always find backing for his 

braces and shores. 

The building conditions shown in the 

ee oer photos might be called close to ideal. Under- 

neath is a level wood floor to which braces 


keep out construction errors. 
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and shores can be firmly nailed. Overhead 
runs not only an adequate strong beam, but 
a rigid steel I-beam as well. With proper 
shoring, it is difficult to see how the back- 
bone of the boat could possibly move. In 
addition there is ample elbow room. 

To begin, snap a chalk line on the floor 
directly under a strong beam to represent 
the centerline of the boat. Undersupports 
are then placed in reference to this line. 
For a small boat, sawhorses will often do; 
for a larger one, the supports may be heavy 
crossbearers, two-by-four uprights, or a 
combination of the two. In the case illus- 
trated, heavy bearers were placed forward 
and aft with uprights between them. 

Lay one of the heavy bearers across the 
centerline directly under the mold that will 


| 


Time ond pressure true up a warped stem. 
Two two-by-fours are braced ogoinst it, one 
above the other, pressing in opposite direc! 


it level hel 


Checking for keel levelness with o 5 
of level, 


‘one or more of the crossbearers under it will have to be roi 


come farthest forward and lay the other 
under the mold farthest aft. Select bearers 
with a view to having the rabbet line of the 
keel even, or build them up to proper height. 
Then rest the assembled stem and keel on 
the bearers and check with a spirit level. 
When level, clamp the keel between small 
blocks nailed to the bearers. 

Next, measure the distance from the top- 
side of the keel assembly to the underside of 
the beam overhead, and cut two two-by-four 
uprights accordingly, sawing for a tight fi 
Place one directly over the forward bearer 
and the other over the one aft, and chec! 
again with the spirit level. Then measure 
from the floor to the bottom of the keel, cut 
short two-by-four uprights to suit, and get 
them in place, each one directly under where 


Additional braces are forced in below the first pair. 
Diagonals must be beveled to fit the keel just below 
the rabbet line and to fit solidly on the floor. 


ld ogoinst the rabbet line. If the ke 


dor loweres 


is found out 
to proper height. 


a mold will be set in to take the planking. 

Cut an equal number of uprights for the 
topside, measuring each to reach from the 
keel to the overhead beam. Line each up 
vertically over an undersupport, apply the 
level freely, and after each standing has 
been shown true, nail the ends. If the beam 
is steel, as in the photos, horizontal stringers 
will have to straddle it to provide nailing 
surface. You can also shore to the roof or 
to whatever wood backing is convenient. 
The point is to make each upright so firm 
it can't possibly be budged. 

Now, saw out a series of two-by-four 
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the molds ore being put in. Uprights have b 


checked with 
More diagonals 
to alternate from 


ind below the ke 


each station, 


diagonal braces with the upper ends beveled 
to fit the keel just below the rabbet line and 
the lower ends to fit solidly on the floor. Nail 
them to the floor and the keel along both 
sides, but don’t drive nails in the keel all 
the way home. There may be need for 
readjustment later. 

The molds can then be placed in position 
along the keel, In the type of construction 
shown in the photos, the molds have been 
built as master frames, each to become a 
permanent part of the boat. Often they may 
simply be rough lumber that will be dis- 
carded later. In either case, they must be 


carefully fitted and leveled, and each must 
be fastened to an upright with screws. You 
can’t be too careful in checking and re- 
checking. Hold the spirit level against the 
keel, against the uprights, and against the 
tie-piece of the molds. If any error is dis- 
covered, don’t proceed further with the 
bracing until it has been righted. 

With the backbone of the boat solidly 
shored and bra and with the molds 


fastened in and true, actual construction can 
begin. However, if you feel that more brac- 


1g and rechecking with the leval are of the 
portance after each step. Here o slight 
being corrected with on extra brace. 


lide up is 


ing and shoring might prove helpful, don’t 
hesitate to get it in. In some cases a single 
frame may need four or five braces. Also, 
as you proceed with construction, shoring 
from the floor to the turn of the bilge may 
become necessary. 

Much will depend upon the type and size 
of the boat. But it's a good general rule that 
the more shoring you use, the less chance 
the hull of your boat will deviate from clean, 
fair lines. Extra care at this stage means an 
END 


appreciably better boat in the end. 


When the keel has finally been braced so it can't 
possibly be budged ond all molds have been put in, 
leveled, ond fastened, actual construction begins. 


difficulty of gett 
Then laying of the planking 


ot the bottom, but 
ill be foirly eosy. 


farden Gadgets 


PATTERN SPRINKLERS. Several manufac- 
turers have put on the market lawn sprin- 
klers designed to irrigate noncircular areas. 
Below is the Watergyro Sprinkler, made by 
Manning Products, of Birmingham, Mich. 
It can be set to water circular, square, tri- 
angular, rectangular, or oval areas by ad- 
justing ‘a flexible metal track along which 
a wheeled control lever travels. 


SPRAYER FERTILIZES SOIL. Concentrated 
fertilizer tablets placed in the head of a 
lawn sprinkler produced by the Rieger 
Manufacturing Co., of Miamisburg, Ohio, 
are dissolved by the water and sprayed 
over the area covered by the sprinkler. 


HAND HOSE NOZZLE. With a lever-op- 
erated hose nozzle made by Kay Products, 
of Cleveland, you can control the stream 
from fine mist to full force simply by hand 
pressure. 


LAWN-MOWER SHARPENER. Clamped 
with setscrews to a standard 10” flat mill 
file, two small metal guides manufactured 
by T. W. Slingsby, Inc., of Saybrook, 
Conn., are said to make it possible to 
sharpen a lawn mower in a jiffy. One guide 
hooks over the shrub bar of the lawn mower 
and the other rests on the blade to keep the 
file constantly at the proper angle as it is 
drawn toward you along the length of the 
blade. The sharpening outfit, complete with 
file, retails for about $1.25. 


BLADE GUIDE 
, 


SHRUB BAR —~ 


SS 


‘SHRUB BAR HOOK 


0 
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BIG BERTHA DUST GUN. The 36” long 
dust_gun below was created by the Sher- 


7 common insect pests and plant 
diseases. It holds 2 Ib, of insecticide. 


Kodak Combination Lens 
Attachments increase scope 
and picture-taking ability 


You add dash to a scene when you 
darken the sky with a K-2 Wratten 
Filter. You picture a world of fan- 
tasy on Kodak Infrared Film plus 
a Wratten A Filter. 

You'll make gentler, softer land- 
seapes with a Kodak Pictorial Diffu- 
sion Disk. You cut through mountain 
haze with a Kodachrome Haze 
Filter . . . clear away glare with a 
Pola-Screer 

For fine close-ups of people, flow- 
ers, pets... add one of the three 
Portra Lenses. 

Interchangeable, inexpen 
easy to use. See your Kodak di 
Eastman Kopax Company, Roches- 
ter 4, N.Y. 


NEW KODAK COMBINATION FILTER CASE 
carries Adoy © Lens Hood, and 
four 


Der a max—or a boy—get his hands on a few 
fine tools and he’s sure to feel that 
urge “to make somethi 

That's the way it is with Nicholson or Black 
Diamond files. Just the feel of them— 
perfect balance and sure, keen biteis enough 
to start you looking for something to sharpen, 
or to smooth, or to create. 

You'll take pride in owning a versatile assort- 
ment of these high-quality files. Then, whether 
you work in metal, wood or plastic—tinker 
with delicate models or turn out full-scale 
Projects—you'll be able to reach for The right 
file for the job. 

Your hardware dealer offers Nicholson or 
Black Diamond files in a selection of 
shapes, cuts and sizes. 


MOLs NICHOLSON FILE co. 
SES in Acmen St, Providence 1,81. 
FU.S.A% — Cn anade, Port Hope, Ont.) 


NICHOLSON 
CBLLES co every emrse 
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Engine Uses Fuel Guides 


Because the incoming fuel charge is con 
trolled by angled guide vanes in the intake 
ports, instead of piston-top deflectors, deto- 
nation from hot spots on the piston is said to 
be sharply reduced in the McCulloch Model 
1200D single-cylinder, two-cycle, air-cooled 

. The new easy-starting en- 
ths only 24 pounds and develops 
(00 r.p.n. 


Projector Protects Slides 


Tus Filmo Duo-Master projector for two- 
by two-inch slides has a heat-absorbing glass 
filter and a slotted slide carrier, which pro- 
tect slides against damage resulting from 


high temperatures. 


When the Navy's Patrol bomber “Truculent Turtle” 
set a world’s non-stop long distonce record in a 

flight of over 11,000 miles, it was equipped with 

Champion Spark Plugs. This fight from: Perth, 

Australia, to Columbus, Ohio, provided another EE. — 
exceptional example of the outstanding depend- =~ 

ability of Champion Spark Plugs. The name 

Champion and the word “dependable” ore COLLOW THE EXPERTS 
synonymous, a fact that has made it America’s oi: agit eres - 
Favorite Spark Plug—for every engine. DEMAND DEPENDABLE 
Champion Spark Plug Company, Toledo 1, Ohioe CHAMPIONS FOR YOUR CAR 


Listen to the CHAMPION ROLL CALL, Harry Wismer's fost sporticast every Friday night, 9:55 EST over the ABC network 
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Ingenious New 


Technical Methods 


To Help You 
Simplify Production 


Precision Adapter for Drill Presses 
Perfects Alignment, Prevents Drift! 


The new Aetna Adapter, of aluminum alloy, fits the columns 
of most small drill presses—assures accurate milling and 
deep hole drilling—without a drill jig. It firmly and accu- 
rately holds interchangeable drill bushings close to work. 


Precision Alignment is accomplished through an eccentric 
aligning bushing, which once set needs no further adjust- 
ment. Filler bushings cover the entire bushing range up to 
¥". Stops to locate the piece to be drilled, are attached to 
the press table or directly to the adapter. g chatter is 
avoided. Chip interference is eliminated. Overlapping holes 
can be drilled without punch marks, or indication of run- 
out, with drills as small as 1/32” diameter. 4” holes can be 
drilled more than 6” deep with as little as .006" drift. 
Accuracy in work is achieved best by alert workers. That's 
why many plant owners make chewing gum available to 
all. The chewing action helps relieve monotony—helps keep 
workers alert, aiding them to do a better job with more 
ease and safety. And they can chew Wrigley’s Spearmint 
Gum right on the job—even when hands are busy. 


You can get complete information from 
Aeina Mfg. Co., 250 Chicago Ave., Oak Park, Ul. 
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Clean up your Horsepower 


New smoothness, zip and power-—that's what a Cosite 
motor clean-up does for your car. Casite frees sticking 
valves and rings . . . retards formation of sludge and gum 
«++ speeds lubrication. 


and keep it clean... 


Everyone knows a clean motor runs better and lasts longer, 
so use Casite regularly—a pint through the air intake every 
three months and a pint in the crankcase every oil change. 


the Guaranteed Way! 


Double-Your-Money-Back if your car doesn't run better and 


smoother with Casite. And Casite makes this famous guaran- 
tee no matter what kind of motor oil you're using. Service 
stations, garages and car dealers everywhere sell Casite. 
The Casite Corporation, Hastings, Michigan, and the Casite 
Division, Hastings Ltd., Toronto. 


CLEANS MOTORS 
KEEPS MOTORS CLEAN 


65¢ « Pint 
75¢ IN CANADA 
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“The mail must go through”"—and does, wits. 
the help of today’s AC's in thousands of mail 
cars and trucks. You can enjoy utmost 
reliability in spark plug performance by having 
your spark plugs checked to be sure they 
are right for today’s driving and fuels. | 


Meters “Ayes” and “Nays” 


Mass decisions of up to 120 persons can be 
secretly compiled by General Electric's new 
electric opinion meter. Individuals set the 
hands of units at their seats at a number 
that represents their judgment. These set- 
on a central indicator, 
large sweep hand moves clockwise 
from zero ai id to the number that sums 
up the opinion of the majority. 


Look for this sign 


AL, . 


— 
Spark Plugs cleaned 
and adjusted ‘By 
the AC Method” may 
‘Save as much gas 
as 1 gallon in 10 


Massage Unit Supplies Heat 


Wrrx the new Roll a Ray it is possible to 
have a rubdown and an infrared heat treat- 
| ment at the same time. Its plastic case 
houses an infrared lamp and two rubber 
RATION | massaging rollers. 
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CLASS ALWAYS TELLS»: 


POLO'S LATEST SENSATION 


reren PERIANIS 


++.AT 26, YOUNGEST PLAYER 
EVER NAMED TO REPRESENT 
SHE U.S, IN INTERNATIONAL 


MATCHES! 


THE CALIFORNIAN'S| 
‘BRILLIANT AALLET 


Gillette 


Blue Blades 
with the s#arPFsTedges 
ever honed? 


© You /ook sharp for you enjoy the 
swellest shaves ever. You feel sharp 

because they're refreshing and give 

you a lift. You are sharp for you get 

far more shaves per blade and save GILLETTE'S CAVALCADE OF SPORTS ALSO AIRS THE KENTUCKY 
money. Ask for Gillette Blue Blades. DERBY, MAY3, AND GTHER CLASSICS YEAR "ROUND, 


Gillette Safety Razor Company, Boston 6, Mass. 
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Planes, Fets, Puppets 
ain || ( 


q 


aa 


a “ie 
all duck-soup' with Xacto! 
‘Experts prefer X-acto because it's always sharp, always ready, Grand Championship Trophy winner at Toronto's Eaton 
Deere eet: tanta ry, Su hme ny is Tt ae 


find X-acto's safer, surer — helps them turn out better jobs, models. best of all the knives I've used in building models 
makes them feel like experts. Try X-acto for your hobby! for 20 years!" 


ed 
| 


at Maryland Institute 
for detail work on heads, 
and because they're 


Expert Whittle 


and Wood-Carver Leroy Pynn, Jr. of Puppetry Instructor Bernard H. 
‘Wisconsin says “X-acto's variety of shapes and sizes means of Art recommends X-acto Knive 
@ lot to a constant whittler . .. and it stands up just as well as well as for heavier body carving 
with hard as with soft wood.” s0 easily handled even for a beginn 


x-acto & 


HANDICRAFT KNIVES & TOOLS 


Singly or in sets, 50c to $50. 
At hobby, gift and hardware shops 


X-acto Crescent Products Co,, Inc, 440 Fourth Av, N. ¥. 16 
In Canada: Handicraft Tools, Ltd., Hermant Bidg., Toronto 


Prices slightly higher in Canada 


THE PERFECT TOOL 
for wood, linoleum, 
plastics. No. 77 X-acto 
Woodcarving Set: 6 chisel and 


‘Reg. U.S. Pat. O8. 


gouge blades; 4 assorted regular blades; 
2 three-inch blades. Special handle takes all blades, 


POPULAR 
232 science 


PALS 


AUTOMATIC HEAT 


AND 


HONEYWELL CONTROLS 


FOR more than 60 years, the leading 
manufacturers of heating equipment 
and Minneapolis-Honeywell have 
worked together to raise the standard 
of home heating comfort. The health- 
ful, even temperature maintained by 
Honeywell is enjoyed in millions of 
homes, both large and small. 

For your own greater comfort, make 
sure that your heating plant is fully 
automatic with Honeywell controls. 

If you want the last word in heating 
comfort, install Moduflow, the re- 
markable new Honeywell control 
system. Ask your heating dealer 

4 about the new developments in 
\ Ww automatic heating equipment —and 
Moduflow. 


Aiatorncttes 


HONEYWELL |) ene CONTROLS 


MinneapolisHoneywell Regulator. Company, Minneapolis 8, Minnesgta . . . « Canadian Plant: Toronto 12, Ontario. 
MAY 
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Ozonizer Shoos Room Odors 


‘Tue portable Refresh-Aire room ozonizer 
removes odors by ionizing oxygen with a 
Sylvania electronic ionization tube, much 
as lightning bolts freshen the air by creating 
ozone, The conditioner, which measures 
only 7% by 5% by 4% inches, uses 10 watts 
on 110-volt, 60-cycle current. 


Even Power for Projectors 


Ix aneas where the power supply is 
fitful, the Victor Voltage Regulator for 
16-mm. film projectors holds the power to a 
correct, uniform level. In so doing it length- 
ens the life of lamps, improves both the 
motion pictures and the sound and decreases 
usual replacement costs. 
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Ask your experienced fishin’ friends what outh 
recommend for sweetest performance, easiest ha 
lability. Such a big percent 

« that we are sure of t 
rds from exper 


around depei 
Expert fishermen know ou 


no substitute for experience 


FREE HANDY CHART: Full details on all Johnson Sea-Horses. Write. 
JOHNSON MOTORS, 300 PERSHING ROAD, WAUKEGAN, ILLINOIS 


Johnson Motors af Canada, Petertoro, Canada 


See your Johnson Dealer about 
delivery. Look for his name un- 
der "Outboard Motors” in your 
classified phone book. 
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OHNSON 


And there is 


FAMOUS FOR DEPENDabillty 


SEA- 
HORSE 


every 


@ You've got a "pipe line to the power- 
house” when your flashlight contains 
these great new “Eveready” cells. For 
they give you nearly double the energy 
that pre-war “Eveready” batteries gave 
you. No wonder these are the largest- 
selling flashlight batteries in the world! 
No wonder it can be said, “Get ‘Eveready’ 
brand flashlight batteries... and you get 
the best!” 


4 ‘ 


‘The registered trade-mark"Everendy"datingulahes products of 
NATIONAL CARBON COMPANY, INC. 
30 East 42nd Street, New York 17, N. Y. 

Unit of Union Carbide and Carbon Corporation 


sir eral ‘ie 
light” west devised by the 
American Standards Assn, 


may 
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THE BRUSH WITH 
THE STEEL BACK 


Speed Sweep brushes are replacing 
old style brushes in thousands of 
factories, warehouses, and stores 
because they sweep faster, cleaner 
and easier. Speed Sweep brushes 
also outlast ordinary brushes 3 to 1. 
There is a Speed Sweep to meet 
every requirement. Write for styles, 
sizes and prices today. 


Milwaukee Dustless Brush Co, 


$30 North 22nd Str 
Milwaukee 3, 


Please send me complete information about 
Speed Sweep brushes, 


Name. 
Address. 


city_____ State__ 
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inereases your sili 

and your scope. 

Precision -engl- 
.C-DC. Mo 


COMPLETE WITH 36 ACCESSORIES 
IN FITTED STEEL CASE 
‘Werks Weed, Metal, $32.95 Volve if 
Gloss, Plastics Purchoved Separately 


CASCO ELECTRI-CRAFT TOOL KIT 


CASCO PRODUCTS CORPORATION, BRIDGEPORT 2. CONN. 


PLASTICS 


PRACTICAL HOME-STUDY COURSE 


‘One kit each month-12 month complete course 


$1.00 BRINGS FIRST LESSON 


KosTo PLASTI-KITS 
N. W., Washington 7, D. C. 


3263 M St. 


|/FRANKLIN “soe GLUE 

| wit do it better, faster, easier! 

Reody-te-vie Fronklin makes joints 
if 


joints with Fronklin Ui 
The FRANKLIN GLUE CO., COLUMBUS 15, 0 


AT YOUR HARDWARE DEALER 


mi 


spots 
‘whenevet the urge q 
ose metry 

csier NOW—*™ 


dealet 


- | 
BE io pactare® I 
1 


rwaukee 
ystast” Mage 
Nand Stress 


Pocket Hearing Aids Shrink 


UsiNc tiny tubes and batteries originally 
igned for the proximity fuse, the latest 
ing aid (above) combines 
supply and amplifier in one container 
no larger than a cigarette Shorter than 
a fountain pen and almost as thin (top 
right), it weighs only 5% ounces yet provides 
as much volume as the largest old-style aids. 
The tiny, ladderlike grids at right, shown 
against the skin pattern of a human hand, 
are part of the miniature tubes in a new 
Sonotone hearing device. 


uther POWER GRINDERS 


HAND AND POWER GRINDERS > > 


fits YOu" 


(Established 1896) Sheboygan, Wisconsin 
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“Foploy 
FOUR CYLINDERS 


One top choice! . . . if you want the kind 
crenotoe that just naturally seems 10 do 
Sir things better! It's a pedigreed Evinews® 
weer tor the smoothest, sweetest Ont: 
Leet” power you've ever dreamed! | It's 
“Four” for hait-trigi 
ing ease and sureness. It's 2 
tBour” for uumost flexibility, 


responsiveness 
In the 5.4% horsepower Ze! 


phyr it’s all 
II the glorious performance of 


yours 
a “Four” pa ked into a motor ol 
opuilar size for average service. 7 
ride with it—learn ‘what 38 years of know 
how have contributed to fine outboard 


performance! 


jee your Evinrude Deoler! Look for his 
name fp your clawed phons directory 
under “Outboard Motors”. E ‘vinrude Cata- 
under REE, Write today for catalog of f= 
log FMaplete Evincude line, Address 
EVINRUDE MOTORS, $533 N. 
27th Street, Milwaukee Wis. 
Inc w 


rae nt FOI BIDE 


May 
v9a7 239 


with an AUTOMATIC 
SCREW DRIVER 


‘Whether it's light production 
assembling or a routine home 
workshop job, you can save a lot of 
time with a Millers Falls Autom: 
Screw Driver. This unique spiral 
ratchet tool can handle any screw 
driving job quicker and easier. By 
simply shifting the knurled control 
sleeve and the spiral lock nut, it 
can be used either as a regular rigid 
screw driver, a right or left hand 
ratchet, or as a complete automatic. 
Made with or without quick return. 

Smooth, powerful action and 
tested dependability are built right 
into Millers Falls Automatic Screw 
Drivers. You can depend on them 
for long-lasting satisfaction. Ask 
to sce one at your dealers today. 


One thing in common—Quality 


MILLERS FALLS 
OOLS 


MILLERS FALLS COMPANY 


GREENFIELD - MASSACHUSETTS 


FOUR CYLINDER 
PORTABLE AIR COMPRESSOR 
SPRAY PAINTING OUTFIT 


RUGGED © 
for home and 


Say alae ioectcde or disinfectant. 

This 4 cylinder comprestor has drop 

Tate, telat ech Meat treated ves 

Knee and’ postive forced feed brits 

Prteure. 0:00" foe free from pulsation, Standard 

Exum lclder ihe Gomperor mounted om tel 
ik carrying handle bolt compreset pulley, 

Sirtchamber de eauge, 1d. ose wprny guns Ret 

Suice Boor Vf Bug mio or tan engl no fachaded, 


If your dealer does not sell Queen wei 2 


THE CAMPBELL-HAUSFELD CO. 


151 RAILROAD AV! HARRISON, OH 


DISHES, TOYS, ETC. 
It's clear, water- 
proof, flexible, 
durable. 


DUCO CEMENT 


Yat" CABINET & PANEL- 


ING BIRCH 
Birch Plywood lg one of th 
Bate tee tina 


Iaterfals for "eabinet and 
Bne aide, “sanded “one de, 
th 


‘Stan pane, on 
‘Va’ CABINET & PANEL 


ING BIRCH 
gam 


13/16” CABINET 
Heayy, duty 13/16" thick 
Ree‘apefiesttogs amber core 
matructl Payton 


Ureacresin 
food one mide. 
panel, ease» 


3/16” UTILITY GUM 


An sconomieal 


An odd size lot of grade A 

Papsis which we are Sifering 
iow, mill cost, ‘Panels are 

et ‘one side. sanded both. 
iy, Urea-resin. elued, 
xia" panel, ea. <3 1-20 


Yai WESTERN CEDAR 
‘You have undoubtedly known 
Western Cov 

Daneling ‘piywoods. Now it's 


welling standards thet, clmest every 


SER7E pana oo 
Se xae° panel, oa: 
Ya" MAHOGANY 
Mahogany has always been a 
vo on 


rent favor 
men and ‘buliders. For wail 


3a!" PLASTIC SURFACED 


PLYWOOD 
Another exciting ¢-B, ply 
steed punet, of afecal inter. 

‘ulldere, Tooly 


24" MAHOGANY 
Here Js an attractive heavy 
ork tursivarepameusa, ee 

ie an 


Ya" WALNUT 

A‘ no attractive pant 

Shock in 4" ticknese, 3B 
i 


1/16" AIRCRAFT 


i a 
a, Boruc, nish 
Sa ie Heel 


1/16” AIRCRAFT BIRCH 
Bertin! Birch “nist “Sood 
both “sides, 


Urearesin glued: 


ORDER DIRECT FROM THIS AD 


rey backs 
CARMEN-BRONSON CORPORATION 


165 East Third Street, Dept. 5-A, Mount Vernon, N.Y. 


'e genuine bergain! Hurry 


{ite cedar ere for 

Boxes ‘and other pro 

1enie" panels eae 
34!” BIRCH PANELS 

Hot of small panels 

fot tmp bases, gt. Good one 

slbe andes” Bots. 8-nl, 


Yar WONOLITE 
tie panel of great dur 
solityior™ table Hepe “and 


‘Small narrow 
Sariety "of erat 
ood one aide, 


AIRCRAFT PLYWOOD 

CLIPPINGS 

Assortment made up of odd 

speclncations 

fre“Suitabie 
ra 


HARDWOOD POCKET- 
BOOK FRAMES 
Well sonstructed hard 
Tor ladies. 
fone sing about /2P 


Per Doren 
Yat GUM 
Sat But attractive, panele 
thickness. S-py? wood 
She side, sanded’ one’ 5180, 
‘Greeronin glued. 
SETAE panel, on. $19 
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7c HUDSON 
TURBO GRINDER 


Jonce of dull knives ond blunt tool. The amazing 
‘new Hudson Turbo-jet Grinder sharpens knives, scisors, own 
‘mowers, wood planes, drill, chisel ond oll edged tools quickly 
‘ond eatily. Polishes siverware ond metal. 

‘Simplest operation imoginable...vst attach to ordinary fovcet, 
tum on the water ond the patented Hudson Turbo-jet impeller 
‘pins the grinding wheel at 31000 t0 10,000 revolutions per minute. 
Precision built, quality throughout. Wheel, super-hord silicon 
carbide, Shot, stainies steel; Beorings, ‘lite never 
‘need cling). All met 15 gleaming 
‘chrome. Colorful Vinylite ubing.. 


Y 
ZTE ese! for the hondymon, howerif, 
PY EER iosiyissmecnone ond everyone who 
$8? Vermtenrek 
FULL MONEY BACK GUARANTEE 
‘See your hardware dealer 
HUDSON PRODUCTS CO. 


4400 ST. AUBIN AVE., ROOM 221 
DETROIT 7, MICHIGAN 


HUDSON PRODUCTS CO. 
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Pencil Never Leaves a Stub 


A secrionat. pencil, which can be re- 
stored to usable length in a jiffy, has been 
designed to end the waste of pencils that 
are thrown away when worn to stub. 
Sections can be added at will by moist 
ing a glue-coated dowel and fitting it into 
the socket of a used portion. The pencil, a 
Moore & Monroe product, has a slip-on eras 
and can be used in modern sharpeners. 


Loudspeakers Defy Hard Use 


Capaste of withstanding explosions and 
immune to the effects ot dust or water, two 
new University loudspeakers have been pro- 
duced for use on ships and docks, in rail- 
road yards, and in mines, mills or powder 
factories where explosions are a hazard. The 
model MSR, on the right, has a radial de- 
flector for 360° dispersion; the MM2TC, 
on the left, has 120° dispersion. 


-{ catch more fish! 


Carcumve visi depends on two factors. First, you must 
know where the fish are. Second, you've got to get your 
boat to the good spots 

Scott-Atwater can help you do both. 

With a mmooth-purring Scott-Atwater motor on your 
boat, you nre always asmured of quick, trouble-free 
tion to the good spots to fis. 

\& flexibility of Scott-Atwatee outboard 

is you to speed to a distant point or idle 
sront crawl for trolling, with even, 

poaitive power at any speed ; 

i experience that made Scott-Atwater 
arrest pre-war manufacturer 
outboard motors, the new Beott-Atwater, introduced last 
‘enuon, ia the last word in mechanical perfectios 

‘Send coupon below for the sensational new book, “How 
to Catch More Fish” by Frank 1. Steel, which tells 
you how to locate fish by the temperature of the water. 


land deluxe ale 
ternate firing tin, devel- 
oping 7.5 horsepower at 
4200 n.v.u. onc certified, 


Scott-Atwater Manufacturing Co., Inc. ! 

2001 East Hennepin Avenve I 

Department PSS7, Minneapolis, Minnesota I 
Enclosed find 10 cents for which please send me a copy of 

Frank R. Steel's new booklet “How to Catch More Fish”, | 

| 

| 

| 

1 


"HOW TO CATCH MORE FISH" —by Frank R. 
| se ‘Steel, national authority on fishing. Tells you 

how to fish by revolutionary method of water 
teinperatures, Specific instructions concerning 
at what depth fish will be according to tem= 
perature of water. 48 pages, illustrated in color 
diagrams of lakes and streams, Sead coupon, 
for copy today. 


Booklet will be sent about May 15, 1947. 


& 
f 
= 
> 
) 
z 
> 
3 
3 


ly post-war, National's NC-173 

ing develop: 
of production- 
peacetime re- 


for-war, 
search, 
‘ond worl 
with morvelous clarity, pi 
Yet National’s NC-173 costs so little more. 


© 12 tubes ond rectifier, super- 
heterodyne circuit 


@ AC powered. 
battery for portable or emer- 
gency vse—110/120 or 220/ 
240 volts, 50/60 cycles 

. Distinctive streamlined styling 


the name of your nearest 
dealer today 


NATIONAL 


COMPANY, INCORPORATED 


MAKERS OF LIFETIME RADIO PRODUCTS 
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THE ONLY HOUSEHOLD REPAIR CEMENT 
WITH THIS ADVANTAGE 


‘You'l be amazed by the sensational new mortar-like repair cement, 
that's 40 easy to use, Mixed only with water, X-Pandotte can be 
spplied with « putty Kalle, of able knife, It's the permanent fluer 
for cracks, joints, loose fixture, tle and 1001 other things that need 


X- PANDOTITE 


BRASS RODS 
ForHome Work Shops 


Wit fr, 
Teal Book 


NORTH BROS. MFG. CO. 
Philadelphia 33, Pa. 


Bing 
Leatherman 


Ed Sasser 


Dennis 
Allison 


SH. L. Bailey 
Pineville, La, 


“Hawaiian Wigglers Are Tops!” 


Dear Fred: 

“I always look for your advertisements in the outdoor magazines just 
to see the pictures of the big ones the other fellows are catching in other 
parts of the country. 

“Enclosed are pictures of one morning’s catch in central Louisiana 
waters. My three friends and I were all using your shallow running No. 2 
Hawaiian Wigglers. With us Hawaiian Wigglers are tops and our favorite 
bait.” —Ed L. Sasser, Pineville, La. 


Sa, No. 2 Hawaiian Wiggler 
a ‘Shallow Running 


— 
—_— = 


$1.10 ea, 


Write For Free Catalog 

It is beautifully illustrated in colors 
and has many photographs of record catches 
made with my Hawaiian Wigglers, Jitterbugs, and 
Hala Dancers. 

Colored Movies Available 

We have several reels of colored movies taken of bass 
fishing in Canada, Michigan and Florida. These are available with- 
out cost for showing to clubs. 


FRED ARBOGAST & CO., 1705 North St., Akron 3, Ohio 


Rerwoves dl tele Fleresores te original 
color and lustre —quickly, easily ond safely, 


N27 POLISH 
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Aids Trainmen 


an keep in con- 


“Carryphone” 


nsylvania Railroad, 
railroad tracks or wires as its communication 
channels, but transmits and receives mes- 
sages through the air by induction, using a 


large metal loop. 


Machine Copies Handw: 


Provipinc a new method of reproducing 
pen-and-ink signatures, the Autopen uses 
a standard fountain pen to duplicate, me- 
chanically, the handwriting of any  indi- 
vidual. Powered by a 1/5-hp. motor, it has a 
plastic tape on which a desired signature is 
represented by two wavy lines. When pro- 
cessed, the tape guides the writing pen on 
top of the cabinet that houses the device. 


New, big Delta’: 

book gives you < 

page after page HES 
of useful ideas 4] 


a oe 
PoweER Toots 5 a a ee aw 
MAY 
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7< MARKS THE 
t SPOT woere tHe 


. THIEF WAS TRAPPED 


X is a smear of dirty oil on 
an AC Oil Test Pad—oil from a car whose 
owner didn’t know he needed an oil filter. The 
evidence shows clearly on the white pad. 
You can get this oil test FREE—and in a jiffy 
y official AC Oil Filter Service Station. 
The attendant simply wipes the dipstick on the 
Pad, instead of a rag, id you can see for 
yourself whether your oil is safe to use. 
Dirty oil is a power thief. It clogs piston rings 
and  slots—makes valves stick—hastens engine 
wear—wastes fuel and oil—steals more and 
more power as the days go by. 
Every engine needs an oil filter. The AC oil 
test will show you why. And the AC Oil Filter 
Service Station will show you why the AC Oil 
Filter gives you tops in protection—and why 
the AC Replacement Element the one you 
should use in your present filter. AC makes 
quality replacement elements for nearly all filters. 
So see your AC Official Oil Filter Service Sta- 
tion today and trap the thief that's stealing your 
power. 


FILTERS 


[AC SPARK PLUG DIVISINY—GEWERAL MOTORS CORPORATION 
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Screens Loose? 


erstripping. Easy to apply, just press into 


place. Roll covers about 80 ft. At Hdwre., 
Paint, Dept. Stores and Lum: r 
ber-yards. Write for booklet. C™— 


$1.25 Higher West of Rochies and Canada S 
J. W. MORTELL CO., 534 Burch St., Kankakee, It 


Write for folder 
D.W. ONAN & SONS INC. 


2771 Royolston Ave., Minneapolis 5, Minn, 


MINE DETECTORS 


Brand new Army Surplus, packed in original 
cases. Unit includes an instruction book. Has 
many uses, detects metallic and non-metallic 
objects. Needs one 6 volt and 


three 45 volt batteries. $995 


F. ©. B. DETROIT (Less Batteries) 


GUN SIGHT N8A 


(CUT AT LOWER LEFT) 

$9 50 Has a variable density po- 

larizing attachment, also 

0.8, orzo 2 Mangin concave mirror. 

50 AMP. >. GENERATOR 
RIGHT) 

? Lecce Nevilles24 24 volt,50 Amp. model. Ps 

an be used as a genera- 

% tor, welder, etc. $ 500 

\ £.0.8, DETROIT 


SILVERSTINE CO 


6532 McNICHOLS ROA DETROIT 12, MICHIGAN 


CARBIDE SCRIBER 


HARDEST METAL KNOWN 


netals — for 
Non-mag 


follow any contour. In pl 


with pocket clips $900 : 
Price Post Paid COMBINATION OFFER 


LUCAS-MILHAUPT ENGINEERING C eee 


5051 SOUTH LAKE DRIVE © CUDAHY, WISCONS! 


BUDD STEEL WHEELS | ARGE 12 x 2% & 10 x 1% 
( Ball Bearing WHEELS 


with Gates, Goodyear & Osborn Semi-Pneu- 
Proof Tires. 
Bar WHORLS UY BE 


Dealers, Distributors 
and Salesmen Wanted 


matic Puncture 


a i Keen, tough blade: 


a deft, “handy” balance! 


h 
BERNARD it’s easy to” have the 

heatest hedge in town. 
Mighty handy, too, for trimming bushes, small 
trees and for making all your foliage look its 


smoothest, shapely best. 


Blades of hard forged steel set 
deep in cough hickory handles 
and anchored there with sturdy 
ions. Lock washer at the 
Joint Aeeps blade tension just 


right. 
Couto’ BERNARD Hedge 

sat your hardware store. 
Slr cise bnew 


BERNARD Hedge Clippers 
are one item in aline of fine 
runers, pliers, 
cutters, exc.—known for * 
QUALITY for 73 years. 
Tree catalog on request. 


fe Sa 


a 
WM. SCHOLLHORN COMPANY 


7005 Chapel St., New Haven 9, Conn. 
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Air Valve Aids Control 


Desicxep to function with the ease, speed 
d sensitivity of a telegraph key, a new 
fingertip air valve, made by the Mead 
Specialties Co., can be used to operate air 
compression cylinders having a four-inch 
bore or more. Two such valves connected 
in series to as shown above, 
ince both hands 
perate the valves, they are 
of a press's danger area, 


New Tester Twists Wire 


Srresses up to 80,000 pounds per square 
inch can be obtained in a new torsion test- 
ing machine for wire. Developed by the 
Sonntag Scientific Corp., the machine will 
test wires with diameters of .09 to .75 inch. 
The tester has reversible rotation, and can 
produce a torque of 1,000 inch-pounds, 


What's your choice of these 


Martin 22's? 


Marlin Model 80-DL~8-shor Clip Maga- 
‘zine Repeating Rifle. $20.05* 


“Prices slightly bigher west of 
the Rockies 

Be sure to see these three fine F 
‘Marlin °47 models at your dealer's soon! femarkable accuracy 


ge eae Only lever action .22 
Each is an outstanding rifle in its class. fof Saap and exhibit 


@ Here you have three great rifles for small game and all 
around sport. Marlin’s 39-A is the only lever action .22 
repeater made...a favorite in hunting circles the world 
over since 1892. As a practical weapon for vermin and 
small game, the 81-DL is a wise selection, It carries a 
fall day's ammunition, and its light weight is a great 
asset in the field. The loaded clip of the 80-DL provides A full day’s hunting is provided by the 
extra shots for fast-running game...and allows use asa Bi 'DL Remavatie bole surcmblos OF 
single loader for target work. All three are rugged, man. *4 " fety...a fine “learning gun.” 
sized Marlins, famous for accuracy and dependability. 
All shoot .22 short, long and long rifle cartridges—regu- 
Jar or high speed—without adjustment. Whichever you 
choose, you'll buy years and years of trouble-free sport! 


Marlin 22 Rifles meant amt 


ruaning small game and vermin. Also 
Outstanding for accuracy, dependability, long life handy asasingleloaderonthe firingline. 


THE MARLIN FIREARMS CO., NEW HAVEN, CONN. + Fine Guns Since 1870 
MAY 
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G@itlas. LATHES 


SPEED AUTO 
SERVICING 


Automotive shops all over the nation 
are rapidly equipping with Adas lathes. 
It’s a profit suggestion to consider if you 
operate or work in a garage—some- 
thing to remember as a valuable use for 
an Atlas in your home shop. 

‘There are more than 44 profitable serv- 
icing jobs you can handle on an Atlas 
lathe with accessories. Atlas lathes are 
preferred for automotive work because 
they are: (1) ruggedly built for years 
of precision service (2) easy to secup 
and operate (3) extremely versatile (4) 
compactly engincered for minimum space 
(5) available at low cost. Send 
for latest catalog. 


=. ATLAS PRESS CO. 
o ‘555 N. PITCHER ST. 
KALAMAZOO 13, MICHIGAN 


LAS 4TOOLTEAM §f 
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7zeee BETTER 


© HARDEN FASTER 
© SHRINK LESS 
@ STAY IN! 
rus Hous 


1 arracation il 


@ 


SN 


aa 


ing Putty 
ies). Can be sawed, cut, milled, 


-=TORNADO 


GAS TORCH 
The Modern Way of Soldering 


Ideal for hard and soft soldering, Will heat 
‘will flow freely and smoothly. 

tir required. Nothing to pump, 
Economical, Can be 


Tornado Torch No. 119 comes with three 13) tps, 
‘last 

1@" Tornado Gas Torch No, 119, complete with three 

tips, Is $2.95. See your dealer or order direct. Send check 

or money-order—post pald. 


Robco Corporation, 204 E. 44th Street, New York 17,N.Y. 


| MUFFLERS: 
STEELS and ALUMINUMS 


with a motorboat tone 
INGLES, Chev, V-8, Plymouth, 
Steels $5.50, 


‘ Meacuat DONS Se! 81750 
| ooh a 


or life of your car 


DEALERS WANTED. 


SANDEE MUFFLER CO. 


7523 $. WESTERN AVE. LOS ANGELES 44, CAi 


Av CARLSON RULES | 


have this 
40°SECONOD 


WITHOUT OPENING THE CASE, you 
‘can quickly replace the blade Keep 
a'spare' Replacement Blade on hand. 
Models in 6, 8 and 10-foot lengths. 
SOUD BY LEADING WARDWARE DEALERS 


LEARN ELECTROPLATING 


Highly Paid, Uncrowded, Interesting Business, Part 
or Full Time, Common School Education Sufficient, 
Gold, Stiver, Nickel, Chromium, etc. Money Making 
Secrets, Processes, Send postcard for FREE Electro- 
plating’ Booklet and proof. PLATER HYDE, Dept. 5, P. 0. 
Bou 110, Matinel ity, Calitersie. _ 


BUILD YOUR OW 


PEERLESS SALES, 4320 Sheri 


pla a 
ent portbatd for only $2:30. 
‘hector postalce money ord 


MITCH-CRAFT 


in, Lincoln 6, Nebr. 


Say You Saw 
It In Popular S 


GET A GENUINE DELTA 
REDDY/ife-~ 


6-volt. Shoots beam 
800-ft. Light revolves 
ina circle—"‘stays put” 
at any angle you set. 
Dozens of uses, Buy at 
hardware, sport, and 
electrical stores, 


Deltavse pugermc, co. 


~ ELECTRIC 
~ LANTERN 


ALLIED’S NEW 
RADIO CATALOG 


SEND FOR IT 
NOW 


- 


ror | 
EVERYTHING © 
IN RADIO! | 


164 Value-Packed Pags 
+ Send for your FREE copy of the 


NEW HOME RADIOS 


Catalog for Servicemen, De 
Soundmen, Amateurs, Buildersand 
Experimenters. Features 

‘world’s largest ai 
stocks of rai 

plies—quality equipment at low 
est prices! Get the speedy service 
and expert help you want from 
ALLIED—Radio's Largest Supply 
House. Depend on ALLIED! 


MORE THAN 10,000 ITEMS 


Get everything for every radio use: 
home model radios, 


SERVICE SUPPLIES 
BUILDERS* SUPPLIES 


AMATIUR GEAR 
ie cota ec atone 
Be address equipme 
eaeyorbeld radio 


lection of instructive 


soup systems all at lowest prices! 


ALLIED RADIO 


ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept, 7-EE-7 
Chicage 7, Illinois 


Rush new FREE 1947 Catalog 


ONE COAT COVERS 


ands mann Ree, Sobar onvice 


40 BRUSH MARKS 


ReBENCH 
FOR JOINTING & CUTTING MOULDINGS Peal 


v 
Go 
Moviaiag: 


oo 


aN i 
WTAE —._ 


ASK YOUR 


ety NU-ENAMEL 
wah 


DEALER FOR THIS 
INSTRUCTION FOLDER 


Contains the step-by- SAE Sust off the press!—Bver 
step story of how you Scopys srortoR. hnould 
can Paint-lt-Yourself 
with Nu-Enamel and 
get a professional 
looking job. 


ior’ fon Firat Order over 
Sti00, Send Check or Money Order t0. 
53 Contre St, Dept. D, N.Y. C43. 
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_ WAR SURPLUS 


Gan 


a 2 co 


OA, PERFECT PHOTOGRAPHIC th 2 powerful 88.9 
Converted. “New. heautitully,construcied-—-worth uch. mare 
‘S695 


converted. “Neve 


SOMPASS fo 


are, planes, Ls 
Pay 


ly courerted to excelent SLIDE 
"So e¢"theee Make Sine 


OG. GUN siGHT 
TecTon. ‘Tay 9, 
CHARGER Ai 


MW. AIRCRAFT FUEL PUM 
Wel operate. Con 


QUALITY SURPLUS CO 


10 SNOW ROAD. PARMA,OHIO 


ILLUMINATED 
LE compass 


Master Pasnters 
rie 


(COLD orders 25c extra) Dealers wene! 
WENDELL MFG. CO. 
4234-4 Lincoln Ave., Chicago 18, lino 


| The 


oes LEC 


| 

| with car owners 
| is due to its Quality, 
| its Quickness and 


Ease of Application. 


Keep your car looking shiny and 
new. It's so easy with ZECOL. 
Adds a brilliant lustre to all 
types and colors of lacquers and 
enamels. 


If your car has an accumulated 
road film, use ZECOL Seu 
mover before applying Z 
Wax. 


Ask for ZECOL—at service 
| stations and garages. 
75c, quarts $1,25, in US 


“ZECOL 
Cooling System 
Conditioner 


Recommended to remove and pre- 
vent a toe 


stations and. gurages, Price 
N 


Hino in USA 
ZECOL INC. 
Dot. 2, Milwaukeo 1, Wis. 


= SMALL EFFICIENT 
COE taal SPEED REDUCER 


Just the thing for the Home Work 


minim. Gears. SAE. 65. (British) 
Gear Bronze. Worm of case hardened 


Six miles for one penny! 5 to 
35 mpzb.! Fits any man’s bal- 
loon tire bike! 

If no local dealer yet, mail 

coupon, today. 


Put 2 WHIZZER Motor on Shop. Hobby” Shop. Bench» Work, 
j~ your bike, and go places! The 4 
thriftiest power on wheels! Bact, (ace dimentions). Case of alu 


Avallabie’ ™ 18.56 


Net — PosTPAID 


RIDE ONE 


AND You When ordering be sure to 


Diy"and "ratio Feguired™ shipping werent ta 
Sse ibe el ssa aed wate 
rout aelverteae 


ea) (ea) [es 
tHe OHIO GEAR co. 


1425 EAST 179% ST. + CLEVELAND 10, OHIO 


Hew THOR "B” ENGINE-$6.95 
F eo 


100 WEST Sano some 


ris 
CENTER 
[NEW YORK 11, NEW YORK 


MACHINE SAW FILING. with Ottawa Self-Propelled Buzz Master 
CLEARS LAND FAST! Powerfal 6-HP motor 

twits friction cotch foreafe operation, Cats 
down timber, brash and hedge: tara blade 
ertically and saw lows to Youuth. Can 
Eeeqeipped to fell lnnrest trees. Hien 
clutch pulley for belt work. ia fally 
gunranizeds 


OTTAWA MFG. CO., 501 Brush St. 
6 


Send for FREE PLAN 


What keeps the pages 

nice and neat 
And guarantees the 
set's complete? 


FOLEY MANUFACTURING CO. 
519-7 Foley Bids., Minneopolis 13, Min 
Send Free Plan on Sar Filing business, 0 obligation 


i 


GUMMED REINFORCEMENTS 


riments Everywhere 


POPULAR 
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BETTER WOODWORKING 
THESE 2 EASY WAYS! 


SHARP EDGES FOR CHISEL 
AND PLANE IRON BLADES 


echieve new and better tool 
grind. Adjustable Grinding At- 
tachment soves time and 
money. Convenient, eosy to 
install ond use. Greatly im- 
proves work through keener 
cutting edges. $695 


2 NEW ROTARY SANDER 

Sonds wood, plastic and metal. 
Operated with drill press or 
large electric drill, the new 
Rotary Sander is excellent for 
surface or edg 
duces smooth, 


rice. Send for descriptive folders. Write Dept. A, 


READ-LEWIS MACHINE CORP. 


P.O. Box 427 Cambridge, N. Y. 


Assemble KING MIDGET 


Practical highway racer runabout. We tuppl 
a ust bolt topether. Low cont. Ready 


for “aavery NOW. One oF two cylinder. 40 
Rup.h.. up to 100 miles per gailon. Send 25¢ 
| oF complete terature with large picture, 

plans f nd 


find “used. motors, "motorscooters, 
tranamusions, cluiches, other offerings, ete 
_MIDGET MOTORS Athens, Ohic 


jPERFE CT DOWELS 


++. easily made 


push SPRE-DOWL on wood-the latte oF ditt 
the, work! Cast bod’. tool steel blade. Sizes: 
6. T'and 8/16" (illustrated at left). Only $1 

any'4-of above for $3.90; complete set of" 
Individual. sizes “9. to 20/16" «il 
each. SPEE-DOWL Ia Unconditionally Guaranteed. Send 
postal note of check—-we pay. postage in North America, 

Send for FREE Literature. 


JOHNS MFG. CORP., DEPT. B-8 DUNELLEN, N. J. 


Millions of tiny oir cells in the soft 
jed KAPOK lining of the new 
Torpat-co moke it the most BUOYANT, 


nug warmth 
‘ond protection from the weather. 

A:snag-proof rain ond wind resistant 
‘outer cover ...0 raised foot pocket 


that prevents cramping of your toes 
+0 full-length, "weather stripped” 
Zipper around side ond bottom — all 


the new comfort 
with To-pat-co, 
Buoyant To-pat-co makes nights out 
something to look forword tol See it at 
your sporting goods store now! 


atures are yours 


‘You'l never really know 
trve comfort in wintry 


f Texpot-co an your next tp ond You'l never 
‘goin be without one. 


Don’t Miss Itt 


THE AMERICAN PAD & TEXTILE CO. 


Greeneld. Ohio 


(CANADIAN ERANCK— CHATHAM, ONTARIO 


MAY 
147 


251 


CONVERT your 
into a combinatio' 


n 
i] LATHE OR DRILL PRESS 


MILLIT 
ON YOUR LATHE 


ial bent 
land floor space~precision made of rigid steel and 
cast iron—lathe capacity 96” between centers, 
WRITE FOR DRILATHE CIRCULAR 
NOBUR MANUFACTURING CO, 


914 North Oronge Drive Lex Angeles 38, California 


‘EX. GARDEN TRACTORS 
Ss hin and MOWERS 
Get FREE FOLDER NOW! 
eat 


5705 FrontSt.,Gatesburg, Kans. €68°5 N.4thSt.,Columbus,Ohlo 


BUILD YOUR OWN MA 


Blueprints $1.00 


"AT, HOME tor PERSONAL SUCCESS and 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
 . For Pleasure and Profit! 


‘WARNER ELECTRIC C0, 2512 JurviaAvemue, chicago 26, Deotm-5 


[| Gentlemen: Send Free Sample nd Details tor 1 
ee : 
ia ese 7 J 
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IMMEDIATE 
DELIVERY! 


uch vide of center. BEARINGS—(2) 
‘brome. CAPACITY—O to 244", TAI 
PING WELQMT 44 


AMERICAN MIAGHINE & TOOL CO, ne. 
DEPARTMENT 200 


LEARN TRIG 


QUICKLY—EASILY 


REED MFG. CO., 124-U W. 4th St., Les Angeles 13, Collf. 


aa 


a 


‘SCOOT Aver 


Tniasign on most models, 4 
gaan “Husky” engine. Balloon tiresand 
Knee-action springing give easy riding, 


Cask 


FREE 


Bend for  Hiteratare 


load carrying capacity. Convenientlug- 
gage compartment. Nationwide service. 

CUSHMAN MOTOR WORKS, INC. 
Dept. S-500 Lincoln, Nebr. 


Backed by 45 Years of Quality Engine Bu 


aiid YOU THINK oF BETTER 
LATHES AND SHAPERS 


Swing over bed, 10% 
Disionce between centers, 24° 


a Logan lathe 
belongs in your shop 


A Logan Lathe in your shop puts at your disposal 


| the same accuracy, speed and versatility that have 


made lathe a standard tool of industry. The same 
ball bearing mounted spindle, the same rugged bed 
with ways ground to within .0005* of parallelism, the 


| some precision construction throughout that make 


Logan Lathes outstanding industrial performers mean 
satisfying results for you, The compact Logan design 
tokes up o minimum of space. The simplicity and safety 
of its operation, and its low maintenance, ore further 
reasons why the Logan Lathe belongs in your shop, 
WRITE FOR THE LOGAN CATALOG...complete 
information on Logan Lathes, Shapers and Accessories, 


why LOGAN 
Lathes are BETTER lathes 


BALL BEARING HEADSTOCK 
for wustoined seeurar 
RUGGED, ACCUR, 


ENCLOSED BELTS, GEARS, PULLEYS. 


Prevents accidents. Keeps lathe clean. 
‘AUTOMATIC BELT TENSION RELEASE 
‘Makes belt changing eary ond safe. 
PRECISION BUILT 


"Gotan 7534 tee 
LOGAN ENGINEERING co., 


DEPT. C-5, 4901 LAWRENCE AVE,, CHICAGO 30, ILL. 


Yous 259 


SOLID, 
SENDERS: 


Again Louisville Slugger Bats shared 
the Nation's top batting honors with the 
1946 Champions of both major leagu 
They know as do tens of thouands of ball 
players throughout the world, “It pays 
to play with the finest.” 


FREE AT YOUR DEALERS! 


1947 FAMOUS SLUG- 
GER YEAR BOOK and 
OFFICIAL SOFTBALL 
RULE BOOK. Or 
tend Se for Yeor 
Book and 10¢ for 
Softball Rule Book 
direct to Dept. 


SLUGGER BATS 


FOR BASEBALL & SOFTBALL 


TSANBO ae 


260 


DOG WHISTLE NO. 1 


POPULAR 
SCIENCE 


A lifetime-Tool (ss 19°) 


at Low Cost 


The YAGER" 


COMPANY 
Toledo 3, Obie 


tases, MOTOR SCOOTER! $9705 


ELECTRIFY your LAWNMOWER 


Battery Operated... 
‘SELF-CONTAINED © SELF-PROPELLED 


We show you how to convert your own lawn- 


Say You Saw 
It In Popular Science 


soe Sithout ‘special 
BOX 132-G MENTOR, OHIO 


Performance 
« Fitmmodern deign—e per 
Ieetiybatanced lighteetoht 


ORDER YOUR PENS TODAY! 


‘Send Money Order, Cheek oF Cash, Mo €.0.0"s, 


MIRRO-PLEX 


Mette R Ea 


sawall 
OTTAWA MFG.CO., 


ZPD prices everknown. Ot 


SD) foes moro than 10 


ee eeeeceeecccees 


How to T GHTEN 


THAT LOOSE..HANDLE 


Use this quick, sure remedy for loosened tool 
and cutlery handles, metal door knobs and 
fixtures, casters, bolts, nuts, screws, rivets, etc. 
Fill screw hole or handle hole with a soft 
putty of Smooth-On No. 1. Insert screw or han- 
dle, tutn it up tight and allow the Smooth-On 
to harden, The loose part will stay tight, be- 
cause Smooth-On No. 1 expands slightly in 
hardening and holds screw or handle in place, 
You'll find Smooth-On No. 1 also a time-saver and 
money-saver for sealing cracks and stopping leaks 
in piping, boilers, radiators, tanks, etc, Buy it in 
inexpensive 134-02. or 7-oz. size at your hardware 
store. If they haven't it, write us. 


FRE E HANDY REPAIR HANDBOOK 


40 pages. Pocket size. Clear, practical, 

short-cut directions for dozens of re: _/[eomray 
pair jobs in the home, on the car, etc. Pac) 
170 diagrams. Send coupon for YOUR 

free copy today. 


fo 
—— —— Sign and Send NOW —/ =a |= 
ign and Se SS 


Smooth-On Mfg. Co., Dept. 58E 
370 Communipaw Ave., Jersey City 4, N. J. 


Please send me my Smooth-On Handbook 


i SMOOTH-ON 
Iron Cement of 1000 Uses 


MAY 
Noa7 261 


Keep Brushes like New 


AtPaint, Hardware, Dept, 
Patent Cereals Co, 


A CLINTON 
ENGINE 


ing sturdy choracteristies—1 to 2 H.P.—4-cycle 
—sir-cooled for powering his implement of 
pleasure or work— 


See your dealer—There is one in your 
community —or write —Dept. 101 PS 


CLINTON MACHINE CO 


CLINTON, MICHIGAN 
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New OTO-8 Electric Fal 


| sare as a mann saw 


{JUST GUIDE IT! 


WOODWORKERS... 
constantine MASTER MANUAL”, 
Setcnemest Fun trem bs Your Heaey 


rene Sbtn Sereeke 


MACHINE SHOP SUPPLIES 
Dept.8, 185 GrandBt.,NewYorki3,N.Y. 


raise Wine 


“IMCKPOT” 


iy Be 2S te, shoe. wt a 
14 $90.00" depenit, 
Sores charge tmmesioe ol 


3 
Well DISTRIBUTING CO. INC. 


6 SOUTH KEDZIE AVE. © 


CHICAGO 12, ILLINOIS 


REMOVES ALL FINISHES 


New type semi-paste remover quickly 
‘enomel, varnish, shellac, 


Anco RAIN-MASTER 
“Dead - Locker” 


ninit ‘ond other syethonc 
mean Riiee (enores sonal seow WINDSHIELD WIPER 
water points, 00.) Stays wet longer — ARMS and BLADES 


fone Sipe'den, lds One oct 
ee ot sa 
San eee set am 


surface stripped. All sizes (pint 
65c) ot paint ond hardware stores. 


FREE CIRCULAR 


CAN'T FALL OFF 
CAN'T BLOW OFF 


Coldfoom Scepless Soap [A war-born invention—by ANCO—Airst 
roar for military aircraft—now for your car. 


THE SAVOGRAN CO. a 
UP. 43 BOSTON 10, MASS DON’T SHOOT YOUR 


GAS-PUMP MAN! 
SAVOGRAN He's doing the best he can, Sure, he 
knows how dangerous it is for you 
STRYPEEZE €o drive your tars. iu sary 
(NW EVERY WELL ME WORKSHOP weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 


he forgets to remind you? Too busy? 
You can’t shoot him for that! 


5 rarevrs 
YOUR NEW (947 ILLUSTRATED CATALOG NOW Se et owe 
Ee ne eg at 1B 
ui After all, it’s your car to protect. So 
youremind bim.GetRAIN-MASTERS 
..patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
With FOLEY and ships and bombers too...because 
on deart sven xe: 3 : ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


‘Ask for RAIN-MASTER 
‘Arms ond Blades next 


ield Wiper 
1e you buy gos. 


tHe ANpberson COmpany 


Established 1918 
GARY, INDIANA 


23, Sinn? 


! 
a 


HANDY SOLDERING IRON 
FOR HOME & HOBBY SHOP 


cient supply of heat 
‘ance, light weigh 


Electric Company, Schenectady 5, N. Y. 
FREE: An up-to-the-minute monvol on soldering 
techniques with every purchase of a G-E Handy 
iron. *Reg. US. Pot. OF. 


The Plastic Finish for 
AUTOS, BOATS, FLOORS 
FURNITURE & WOODWORI 


425 LAKESIDE AVENUE NW 
CLEVELAND 13, OHIO 


Send new color folder ond descriptive literature 
Name 
Address..... 
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PLASTICO ROK 
WATER-PROOF PLASTICO 


GUARD YOUR HEALTH 
Pill and seal cracks around sink and drainboard with 
WATER-PROOF PLASTICO 

rerfect Job quickly and 
th Bl, cans 450, postpaid, 
TECHNICAL SUPPLY CO 
1905 University Ave, 
Palo Alto, Calif. 


INTO_MONEY...BELSAW 
MODELS in 10 io 24 foot saw- 
ing lengths. MECHANICAL FEED, 
accurate set works and positive 
Makes tember, tien, dogs. Use tractor or old 
iy op ato engine for low cost 
7-98 power. ‘Thousands used 
for commercial sawi 
for itself quickly. 
Postcard, today for FREE book: 
let, HOW TO MAKE LUMBER”—and 
Catalog ‘of Woodworking Equipment, 


“ 
BELSAW MACHINERY CO., 1846XSField Bldg. 
315 Westport Road, Kansas City 2, Missouri 


@ EASY TO TURN TREES PP TT] THAN 


FREE RADIO CATALOG 


Lotest radio ond electronie ports and 
devices, newest ham gear, gadgets, 
war surplus items. All in’ this new 
FREE coteleg. Don't deloy, 


BURSTEIN-APPLEBEE CO. 
1014 McGee, Kansas City 6, Mo, 


EXHAUST 
SEOREEAS 


For PHOTOGRAPHERS ® HOS- 
PITALS @ LABORATORIES © 
WORK SHOPS © LAUNDRIES 
FFICES © RESTAURANTS © 
PRINTERS @ PLAYROOMS 
HAIR EVERY MINUTE 
shim inte NEW eure llt-tor- 
Timpid'So unstait: Anyone Can 


reer rats 
seer saat 


Ee Delivery! 
UNIVERSAL YONKERS CORP. 
(newt. 5-5) 41 Lot See ‘Yonkers 2, Me ¥. 


I'S EASY TO MAKE 
YOUR OWN “BLOW-UPS"" 


And grand fun too, with a 


Picture-taking’s a pleasure, but 
the real thrill comes when you 
‘our own enlargements. 
‘easy to turn out top- 
prints, and inexpensive, 
too, when you use a Federal 
Advanced, principles 
Fe 


‘ever built. 
xtra value-A. TESTED, 
ANASTIGMAT LENS IS IN: 
CLUDED in the modest price 
of every Federal, 


“ENLARGING IS THRILLING” 
don herold's wisdom-packed book 
—tells you all you need to know, 


25c 0! Camera Soren, Everywhere 
or send coin (oa ampn, flew co Feder! 


Sera EDERAL MANUFACTURING & ENGINEERING CORP, 
ZZTLT Nakers of Photographic & Electronic Devies 


213 Steuben Street * Brooklyn 5, N. Y 


CARBIDE SCRIBER 


mounted 
‘Ground 
clearer 


in anew unique way. 
flat for greater accura 


ete; con- 
the best 
of price. 


NY 


$190 rn 


Pontos 


Protect home, car, boat, cottage, with 
FIRE GUARD. i 
proved. 


Underwriters’ “ap: 


Inexpensively. priced. See 

Jour local department, hardware, oF 
apply” store. "The Gencral 

‘rp., Detait 7, Mich. 


Tine Guand 
Tat. Vaporizing Liquid Extinguisher 


WILL HELP YOU 
DO BETTER WORK 


Every craftsman knows 


what a Stani 
does. It puts skill in your 
hands and it represents the 
ultimate in material, design 
and performance. 

Look at Stanley Bit 
Brace No. 923 — head of fine 
tropical hardwood, 
clad—bronze bushing in 
head to minimize wear, with 
end thrust carried against 
ball bearings —heavy steel 
rod~ chuck with steel shell 
and hardened, forged jawa 
to hold bit or drill securely 
ga for true boring. 

A word to the wise crafte- 
man ‘is buy Stanley. 


FARDWARE - HAND TOOLS ELECTRIC TOOLS 


Here are two books well worth owning 
The first book 


free... “The Joy of Accomplis! 
introduction to tools and their use 
‘The second is the famous textbook ...“How to 
Work with Tools and Wood”, recently revised, 
fully illustrated. The cost is only $1, 


Stanley Tools, 257 Elm St., New Britain, Conn, 
Please send by return mail 
CO FREE booklet: “The Joy of Accomplishment.” 


O 188-page book: “How to Work with Tools and 
Wood.” $1.00 enclosed. 


(Jn Canada: Send order to Stanley Tool Co, of Canada, 
Ltd., Roxton Pond, Quebec.) 


New! Sensational! 

Carvit makes you a skilled 

wood carver in 20 minutes! 
Here's a fascinating new hobby — complete 


in one tool! ‘The unbelievable perfection of 


! 
I 
I 
l 
' your firs carving, amazes your friends! Ex- 
| 
I 
l 
l 


Perienced craftsmen used 0 give 
theie projects that professional coud 

‘With the Carvic, you make beautiful rep- 
caso imexpenaive objets you can find fo 
any’ dime store or pile 3 i mahogany 
walnut, and ocher fine woods: useful oma: 
ments for your home, distinctive gifts for 
your frien ings that sell? 


TEAR OUT THIS COUPON AND MAlL TOD) 


#1151 pt. 
Boi fe 


Pumps 1002 pressure for 
Complete with hose, pump, 


tires. spray 
atid spark Blue 
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Boys! 
Fly your own plane 
REAL 
GAS ENGINE 
Complete with 
MODEL 
AIRPLANE KIT 

eae aso Sorca Sil. eats, ta Hine 
Ri eelrred cereal Pe 


ind’ condenser, “bemutifal “trims “airplane: 
Wheels: ete 


SEND ONLY $1. i." oth 


AMERICA’S HOBBY CENTER, Inc. 


DEPT. SN-57, 156 W. 22ND ST., N.Y. 11,.N. ¥, 


NEW TOOL READY 


LY SHAPES. SANDS. CARVES, PROFILES, _Sandsnier 
8, BEVEL. SMOOTUS, POLISHES. CLEANS} 

War, industry's, moat. versa 

jabbyists, craft 


yon 
WORKSHOP! Sold on 5 Daya’ Trial 
money back GUARANTEE. 


Sand Casting —Forging—Heat Treating—Case Hardening 


z BRONZE FOUNDRY 


allable 


United quan 
dee Aled in Seaence 


tea Gree cvtngn of Tig Sapa. 
singh ies. alin 
Domestic” gas ares 


Write for circular 
KANSAS CITY SPECIALTIES CO. 
Box 6022, Dept. S-78 Kansas City, Mo. 


US Battleship No. Carolina Class $12 


Byild © scale model of your favorite ship! 
models are so realistic, you'll 

be proud to have several at your “command —- 
W's easy to build an Qadntwarcads model F 

a You get o 1001 USES 

‘by-step instructions, detailed dia- 
gram, cement, filler clay, steel wool, file, 
point brush, paint! 7 waterline models come 


Bottleship, 
Destroyer, DE, ings. puppets, initialed tumblers, ete. AC or DC, 
All models scaled 1 in. 10 26.000 r.p.m, Wt. 12 oz, 


500 ins., $6 10 $11 ot hobby s 
Send 35¢ in coin for 32-poge cato- 
log of ship, plane ond tonk models. 


COMET METAL PRODUCTS CO., Inc. 


91-12 132nd St., Richmond Hill 18, N.Y. 


eee MILLING ATTACHMENT 


USE TWE RIGHT ACCESSORIES! Choose them from the 
line... more than S00 made right in the 


AGOOD START—THE 


HANDEE KIT 


vmpact steel 
carrying ease, 


Handee only, with 7 
‘accessories, $20.50 


Yo 
ZHe GRSELF OR A FRIEND 
FT OF A LIFETIM 


NEW PRECISION ATTACHMENTS 
Fit Handee only, enable novice 
yman to do perfect work. 
, easily, your offhand 
carving, routing, shaping will be 
exact as to depth of cut, ac- 
‘curacy of line. Set of 6 attach- 
mente with Instructions, po 

paid ‘$7. 


ORDER NOW! SATISFACTION GUARANTEED! 


FREE! NEW 52-PAGE MANUAL 


| Send GHandee Kit CHandee Tool O)Precision Attach- 
ments OCOD. (Remittance enclosed (Send Manual 


Name. 
Address. 


Extra! JUST OUT Extra! 
U.S. PAT. PEND. 


INSTANT NICKEL io. z02s81 


NO CURRENT OR BATTERIES USED owerere 


00 Fest 
$200 Fao 
AGENTS 


Drinctntes of the 
ihe INSTANT 


Mend 
for Postage 


INSTANT PLATING PRODUCTS, 3439 Michigan Ave.,Chleage I 


CROSMAN Situ RIFLE 


POWER. 
without POWDER 


WHITE FOR COMPLETE INFORMATION 


(CROSMAN ARMS CO., INC. 
9 MENRIETTA ST, ROCHESTER 7, WY. 


Three separate rooms for 
utmost peivacy. Every facil- 
for hixurious and gracious 


The BETTER Ammuniten for ALL 177 
and_22 caliber Ait Pistols ad Riles. 


FR@ 22 Oy 
SUIT YOURS .:.. 


SCHULT CORP., Dept. 3105, ELKHART, IND. | And Big Money in Spare Time, Too 
Canada: John Inglis Co, Lid, Toronto a, {erst ramets att 


cael ee. wrire ror rour FREE copy or rHe NEW | 


ggSstee KRW HYDRAULIC PRESS BOOK; 4 


is Deseribes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Airoperated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N.Y. 


POPULAR 


268 science 


Plastic, 


No. 44, $1.25 each. 
Slightly higher in Canada. 


Pa&K INCORPORATED 


3454 Archer Avenue” * “"" "™*" chicago 8, tlinots 
Genaduan Dhetriaters Central Parehasing Agewey, lide Torena, Ove 


TESTED # PROVED LURES »» FISHING ACCESSORIES| 


~NU-WAY guild Your Gun 
LAWN MOWER Rotary Type Lawn 


Write for We Supply Cutting Unit 
FREE Circular "Complete. 
race 12.50 
ie 12.5 NO INCREASE 


IN PRICE 


TRACTOR-LITE MFG. CO., spur vaxe, 1owa | 


DUAL TUBE | 
PNEUMATIC 


FLOAT 


© Here is a sturdy float you can’t 
afford to be without . .. Use yours 
as a swim jacket, Make a canoe 
practically unsinkable by fastening 
pair’ to the sides. Band two to- 
gether for a swim raft, air mattress 
or surf board. Be ingenious and 
make a water horse by Inshing a 
wooden head and tail to a single 
float . . . Or combine two, add a sail 

Seat, and you'll have a safe 
play boat. So versatile and inexpen- 
sive every member of the family 


DUAL TUBE 9.98 
each 


PNEUMATIC 


| FLOATS 


Not a toy or a gadget, but a tough 
practical float made to rigid Govern- 
ment specifications. They blow 

1 


pact carton just 18 inches long. 
Guorenteed new 
Foch tested before shipment 
prepaid anywhere in for check 
or money order. C.0.D.'s accepted. 


ODERN COMPANY 
408 Market Street Harr 


Say You Saw 
It In Popular Science 


DREMEL MFG. CO., Dept. 127-E . . . 


y THE “POCKET-SIZE” 
* MACHINE SHOP 


RACINE WISCOXSIN 


Notice particularly the 4-cy 
CROSLEY COBRA (COpper BRA 
made of steel, weight only $9 Ibs. ond is 
{olked-of internel combustion engine in 40 yeors! 
On ordinary gotoline it delivers 35-50 miles per 


NISHES _svrrts 


Professional Dnish on every type article. 
‘the home eraftaman’s use oa Wood. 
Hicctroplaine and'shop wapplen, novels 


Box 6-467 Arlington, Virginia 


ATS for 
ont Assembly 


OUTBOARDS: 
ROWBOATS 
Oe 


KAYAK BOAT CO., 152R-EAST 129th ST.. NEW YORK 35, N.Y. 


POPULAR 
210 science 


A HOBBY THAT OFFERS YOU 
‘e PROFIT AS weu as PLEASURE! 


GENUINE LEATHER 
Hand Crafted 
LINK BELT 

to Sell 


rT! 


yosp Kit toa a 
BSslagesnicocy ck i not usted 


ie, even if you return elt 
‘ian absoage CRAFT 


EAvAUDo FREE 
DWINNELL CRAFT SHOP, Di 


Save Time and Money 
with this Press 


with or without 
10-75, Elm Grove, Whe 


straightening, and bending jobs. 
‘Ample capacity for home shops. 


Eosily adjustable table tokes 
work up 0 18 inches wide ond 
11% inches high. Roller. 


ram for long life. Send for free 
bull 


showing press ond 
riety of accessories. 


UT-10A Press f.0.b, factory $28.25 


DAKE ENGINE COMPANY 


622 Seventh Street, Grand Haven, Michigan 


A catalog of cutting tools and 
the‘irst time=is yours for the 


Gately by return 


Write EASTERN TOOL & SUPPLY COMPANY 
oe Fhe g 176 Grand Stre 


* PLASTICS x 
Special Offering— 65c P 


Grder in unite of 21% Ibs '100 1b. lots—eoe per Ib, Orders 
Gnder 25 Ibe-10 2" handiing charge, Orders over.25 Ibe 
$2.00 min. Handling che. Also compicte line of shects, 
uber, ‘Byes & Cements‘and ail Pastic supplies. Send 4001 
Ulterature and Fabricating 


MOUSE OF PLASTICS, 7604 FENKELL, DETROIT 21, MICH. 
BUILD YOUR OWN 


FAST FREEZER 


G 


3190, 


LESAY MEG cl Lely Bdge Misses 8, Mins 


Become a Radio Ham/ 


LEARN THIS FASCINATING HOBBY AT 
HOME With These Easy-to-Read BOOKS 


‘Sort now to become @ member of the fomos 


Radio Amateurs who make hi 
Ieilling world 

learn with there 

RADIO AMATEUR 


HOW TO BECOME A RADIO AMATEUR — Siondord bevinners 
fe. Sym 


LICENSE MANUAL — All FCC Rul 
font and Aniwers fi 


onty 4a9e¢ 


Values. visit any 
i orders 


Tied 


NEW YORK Keon 
Olces &Worehovse 333 W. Madnon 3. 
2A2WS5ASLNYI Chicoge 6, Ill 


ELECTRIC COMPANY. nc 
New York City Stores: 115.17 W. 45th St. & 212 Fulton St. 


PLE XIGLAS 


New Low Prices, new masked prim 

‘Thokneeses, 

ea 
vt BY 

Blnce’ U.8.A. ‘Minimum ‘order’ .00. ‘Sead “Money Order or 


brompt anipinent. 
PLASTIC SUPPLY CO., 2618 St. Louis Ave., St. Louis 6, Mo. 


stock, clear 


GET INTO, BUSINESS wit SMALL CAPITAL 


vrater“painty 


mag 


THE nomeit paysto 
remember when You 
want @ good pocket 
knife. 


Ask your good neighbor, the local 
hardware or sporting goods deoler. 
We're doing our best to keep him 


CAMILLUS CUTLERY COMPANY, New York 17 HL. Yo 
Established 1876 . . . . Factory at Camillus, N. 


Models DEVELOPED AND Bun T 


‘The Thompson Engins 
210-5 Winchester Building 
Grand Rapids 


AUTOMATIC SAW SET 


© Set saw teeth automati- 
cally, Perfect hammer and 
anvil action sets teeth uni 
formly and tensions metal. 
No" tooth breakage. No 
fatigue. Sees 400 teeth per 


WRITE TODAY 


With Motor 


@ Makes New Profits! 
‘Cuts teeth in $0 seconds! 
Any size rooth 4 to 16 
Points. Old teeth fall off 
as chips. Simple to oper- 
ate. A perfect job. 


Saw Shops Need These 
Machines For Greater Profit 


AUTOMATIC RETOOTHER 


G 


‘gmotiere 
Del 


BURR MFG. COMPANY, 8931-D Venice Blvd., Los Angeles 34, cali. 


may 


1947 21 


Amazing Novelty 


Mystery Th Thirsty Bird 


Drinks and drinks and drinks. 

Nearest thing to perpetual motion. 

No machinery --nothing to wind. 
Perfect gift —will amaze and amuse all. 
© Only $2.50 postpaid. No C.0.D.'s. 


Bowman Products 
915 West Erie Avenue, Pt 


[7 Genaeson Pann ssl se ot nen, papa, 


Mystery Thirsty Birds Enclosed find 6 


Electrically Welded Endless 


Tl tncheck money ander 


ADDRESS. 


cry AND STATE, 
Mapey Back Guarentee 


| 
| 
| saw 
| 
fe 


PRECISION BILT 
FACTORY TO You 


REAL PRODUCTION TOOLS 
UY BOTH WITH ONE DOWN PAYMENT 
TERMS: $50.00 wih onder FOB St 
Lovin) balance 2 payments $41.00 cach 
sith 60 days I you pre to pay enh, 
‘deduct 5 per con. Uns wil be shipped 
pred 


*42.50 


Sharpens round shank, drile from 


“Say You Saw 
It In Popular Science 


$ 
ON EASY TERMS ‘8950 
UNIVERSAL ELECTRIC PRODUCTS CORP. 


122 N. SEVENTH $7 


212 Science 


SOLD WHEREVER 
CIGARETTES, CIGARS 
AND TOBACCO ARE SOLD’ 
ROCK FLINT CO.. 123 Doughty Blvd., Far Rockaway, N.Y. 


|yQUTAGE POWER... 
ye cin NTERFERENCE 


qursi 


— start a business fe 
| of your own witha 


HOBART 


multizange ALC 


WAITE FOR 
COMPLETE INFORMATION 


"| Timely Pravucts "eo. 
= on 2066 


Say You Saw 
It In Popular Science 


FINE TOOLS 
WEEO ! 
FINE OIL: 


+ Lubricates 


K Prevents Rust 


Cleans Polishes 


SOLO EVERYWHERE 


BULLS BACK IN THE GANG SINCE HE GOT 
WIS WESTERN ELECTRIC HEARING AID! 


is a difference in Hearing Alds 
@ When you select a hearing aid, accept only the 
best. Western Electric Hearing Aids are the only ones 
designed by the world-famous Bell Telephone Labo- 
ratories and made by Western Electric, the nation’s 
largest producer of communications and electronic 
‘equipment. 

Mail the coupon today for free helps to better 
hearing and details on the new Model 64 Hearing Aid. 


Western Electric 
Dept. 380-PS5, 195 Broadway, New York 7, N.Y. 


Please send your free guides to better hearing and 
information about Model 64, 


Name, 
Address, 


Quick Heating 
+ Four Interchangeable 


THE PERFECT BALANCE— 
PISTOL GRIP—SOLDERING GUN 
THAT WEIGHS 


ONLY 6 OUNCES! 


Perfect balance, cool 
ht moke a Flash your best buy. 
changeable tips for general utility servi 
PLACEABLE HEATING ELEMENT—a featu 
prolongs life of tool and assures uninterrupted 


or a Flash “75 


BAKER- PHILLIPS CO, 2867 Aisrich Avenue 50. 

1D Send circular on Flash "75" | Minneapolis 8, Minnesota 

Enclosed is for. Flash “75° 
Soldering Guns of $4.98 each, poxipal 

Name. 

‘Address. 


214 Selene 


WORK BENCH 


Ideal for hobbyist or shop worker, 
this sturdy, useful bonctt mab 
handiwork fox! Heavy ton 


ITS EASY PICKING 
from a Huot DRILL INDEX 
A handy container for indexing and l- 
ing twist drills. All steel—ten sizes. Cor- 
at your fingert 
13—holds drills 


dealer.) Order Today. 
HUOT MFG. 
436 FOOT, SCHULTZ BLDG., 


co. 
ST, PAUL 1, MINN 


FOR STEREO PICTURE! 


STEREO-TACH! 
Pictures with the 
CH and your own camera! 


There's nothing in photography to startlingly beaut 
ful und lfeliket You cant? reproduce a J-ditnension 
Dicture in fat 2-dimeneion printing! 


STEI 


The Stereo-Tach 


Third-Dimension Projection, the STEREO- 
FERCTORt Saat Out! "See yur dealer o write 


ADVERTISING DISPLAYS, ING. Dept PE COVINGTON, KENTUCKY 


MAKE *: 5S 


In Your Own zon Bu 


ONLY A FEW 

SoLtans 
UTS YOUIN 

PBUSINESS! 


t4HOUR 


iness! 


holstery. Write for Facts About 
‘Quick, Easy Woy te Get Storted 


the chance you've been looking for to step into a 


Dlessant, ‘dignified, blg-pay’ business ‘of your own. that 
bflers you m steady. year ‘round income. Start on "a shoe= 
tring,’ tui! or apiare tme, right from your own home, 


uf opportunities for men and women, young or Old. si 
ilall owns or big cities, Ne experience ‘meeded, Many 


obligation. 


STEAMENGINE 


ROTARY VALVE UPTO 5000 R.PM 


eryemmarmy SATISFACTION GUARANTEED 
We BORE 


PRECISION-BUILT MINIATURE 


mt POSTPAND 


Secret for Inventing 
FOR THE AMATEUR INVENTOR 


frst and only service established exclusively for 
the commercial 


‘The 

helping the amateur inventors ‘in. tes 

tlte"op their inventions: nnd gid 

Courne to securing patent and mar 
Paves poreaie 


E. C. BARNES, PO Box 85, Attica, Indiana 


ed A & P MAGNETIC 


| FLOOD LIGHT 


Hang it under the hood or on the 
body" of your car, 
Nall a plece of tron over your home 
work beneh and You ean slide it any 
Pine over your work. 
Used by garages—service stations, 
plumbers and sheet metal workers 
‘Two heavy duty alnico magnets sealed 
in brass flexible case so that ight 
aTENT PexDING holds on found oF Uneven surface 
‘The light complete as shown with oll-grease proof lEeht 
weight wear resisting wire and plus. Less bulb..$4.99, 
25 feet wire. Send cash—money order—oc check—we 
pay postage. 


A & P ELECTRIC MANUFACTURING CO, 


‘bury, Connecticut 


WORKSHOP 
WISDOM 


Quick, easy way to make curved parts 
for furniture, boats, and skis —with- 
out using nails, bolts, drifts, or steam 


1. Lay out curve on floor or 


bench top. 
2. Fasten down series of blocks around 
desired curve. 
3. Screw wood or metal band to blocks 
to make a “form.” 
4. Spread thin pieces of wood with glue 
and clamp to form as shown above. 
‘When glue sets you'll have a laminated 
| section four to eight times stronger than 
‘a pieced or bolted section. 


Make sure you use 
Cascophen Glue on outdoor projects! 
Cascophen is completely heatproof, water- 

proof, moldproof, and fungusproof. 

It bonds at moderate pressure, cures at 
70 degrees F. or warmer, keeps indefinitely 
in storage. It is the only durable waterproof 
glue available to craftsmen. 

See your hardware, building-supply, ma- 
rine, or paint dealer téday. He has Casco- 
phen in }{-pint, pint, quart, and larger sizes. 


For Indoor Projects use Casco or Cascamite 
FREE GLUING CHART. Address: Dept. q—= 

PS-s7Casein Co. of America, 350 Madi: [=== 
son Ave., New York 17, N.Y. | 


— 
CASCOPHEN 


= 


MAY 
Year 


15 


SPEEDWAY MANUFACTURING CO. 
1864 S. 52nd Ave., Cicero, 


peli REneCTiOnS EEE sreens« 


RADIO PARTS + RADIO SETS » RECORD CHANGERS — 
PLAYERS « KITS » WAM GEAR» AMPLIFIERS « TESTERS 


Standard fern 
‘Write for PREE CO! 


CHICAGO 7 


ATLANTA 3 


265 Peachtree Street 


Ae 
216 Sehence 


STOPS LEAKS PERMANENTLY ~~ 


ECONOMY VALVE SEAT CO. 
2811 W. Fletcher Street Chicago 18, Ill. 


THE SCOUT SE 


mie 
ee ees 
ot a 
Es Daa trie tt sme 
Phir STEVENSON CO. 
= 5, mae Cini oe 


riggs-Siratton and 


AMAZING NEW 
MAGNETIC 


FREE 
Cireulor 


MODERN 
LAWN MOWER 
SHARPENER 


HARPEN ANY LAWN MOWER from $-inch 

Edger 10 36:inch Power, Mower in ten to twenty 
minutes witha MODERN LAWN MOWER SHARP- 
ENER because dismantling is unnecessary — neither 
handle, roller, wheels nor motor need be removed 
when sharpening any mower...» the MODERN 
SHARPENER eliminates all hand Bling: it precision 
Rrinds to the extreme ends of both lelt or right reel 
Blades. “Bottom knife is held in same brackets for 
sharpening. NO EXTRA ATTACHMENTS! Order 
today! Price $241.50 (less motor) f.0.b. Pasadena 
(Yor 4 HLP, single phase motor recommended.) 


Modern Mfg. Co.,160N. Fair Oaks Pasadena, Cait 


Ajarce welding 4 


manual gag’ 


ches yom haw to become an ae 
Jing epnen ~ ene ot hight pad 


Hobart Bros.co., $2)."thie 


NO MORE GLASS BREAKAGE 
NO MORE LEAKAGE 


¢ Ancients to 


Adaptin 
Modern Scien 
Compensator. Ground to .00001 

‘A PRECISION INSTRUMENT 


‘accuracy. 


12"-$350 + = 18"=$475 * 4" $6.50 
Sent prepaid to any point in Continental U.S.A. on receipt 
of cath, check or money order. COD.—25% with order. 


UNIVERSAL ELECTRIC PRODUCTS CORP. 


122.N. SEVENTH $7. + SAINT LOUIS 1.MO 


Say You Saw 
It In Popular Science 


A POWER WORKSHOP OF 


Here they are—Taylor Power Tools—to meet 
your needs and fit your pocketbook. For wood, 
plasticor light metals. You can buy a single tool 
‘or a complete outfit—Operate on any motor 
from 1/10 to 1/3 H.P. (motor not included). 


CIRCULAR SAW lathe and accessories. 


Met ancrnqnner adhe 
sae nN OIROEE SHOP including jig saw. dill 
VERTICAL SPINDLE, SRST acces ie em 

ERT SND, 4, mem nel pe 
Pomiikie'ss Jus anugn Sef eat 
cemne pe se Dasma ioe 


‘as shown above. Price, $59.50 
GUARANTEED! for one 
year from date of pus 


DRILL PRESS. Prico, $6.95 
DISC SANDER. Price, $2.45 
JUNIOR WORKSHOP in-  Zgainst material or workman- 
Uoding ig saw, drill press, ship dafecta, 


ROM OR SEND FOR DETAILS TO 


HOBBY SUPPLY CO. 
P.O. Box 101, Pittstord, N.Y. 


OW'S U-CONTROL 


fi 


PHILA. 22, 
PENNA. 


THE MEGOW CORPORATIOI 


New + 


Neat-N-Nifty 
Self Soldering Tape 


Made of ordinary solder on one side, and a 
flexible plastic composition on the other. When 
ignited with a match it burns at just the right 
temperature for perfect penetration of the 
solder. Solders wires, holes, and small metal 
parts. Ideal for electrical repairmen and home 
work-shops. Cost! about le per job or less. 


Simplified Soldering 


No Soldering Iron—No Torch 


If your local 


Be among the first to use it 
dealer cannot supply you, mail money order 
direct. (No foreign orders accepted) U.S.A. only. 
Home workshop kit 7Sc, commercial size kit 
$1.50 postpaid. 
W. B. FRANKLIN CO. 
Dept. 77, Box 910. San Fernando. Calif. 


ay 27 


COMPLETE HOME WORKSHOP 
Here is power tool pleasure and profit in a 
‘uggedly built, HEAVY steel unit—the Emrick 
Universal Woodworker. Handles big work. 
Drill press pulls ¥4” dril in steel. Saw takes 
6” to 8” blade. Lathe 10” swing, 30” 
centers, spindle dia, %4”. Takes all standard 

screen, Sender 8° da, Emer wien 
onze bearings, replaceable throughout. 
Pie” dock ot lacus lot 


‘on 10 Days Trial. | am enclosing 
{$17.5 balance C.0.0. C) Send free literature. 


BIG MONEY IN YOUR OWN BUSINESS 


® Amazing, scientifically developed LIQUID MAR- 
BLE, FIBER-TITE, FLOORING, FLEXIBLE 
MOLDS brings you a fast money making opportunity. 
‘Work full or spare time and make big profits. Bxperl= 
ence unnecessary. No large investment required. 
Work from your home. Write for FREE CATALOG 
and full details. wast soe eos 

COMPOSITION PRODUCTS CO. qi2tntoen*ifcisnts. So. 


WORLD’S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 


Fits vest pocket or purse. Guaranteed 
accurate. Operated as easily, and as 
Fellable, as machines costing many 
times as much. Not a toy. Substan- 
tally made of 28-gauge sieel—guar- 
anteed for life against defects In 
construction. You positive 
buy a calculator of equal quality for 

little money. ACCEPTED AS THE 
EST LOW PRICED CALCULATOR 

FOR OVER 30 YEARS! Operates with 

flick of your finger. Adds, subtracts, 

multiplies, divides—-counts up to ten mil- 

lion. Pays for itself over and over in mis- 
's avoided, and time saved. MAKES 

IDEAL GIFT. 

Sold on a positive money back guarantee, 

Send only $2.60, Calculator sent postpaid, 

of send name and address and pay postman 


post 
$2.50 plus postage. MONEY BACK IN 10 
DAYS IF NOT DELIGHTED! (If outs 

U.8., send $3.00.) AGENTS WANTED. 
CALCULATOR MACHINE CO., (Mfrs.) 
Dept. 478 P.O. Box 248, Glenview, Illinois 


POPULAR 
SCIENCE 


78 


with the “‘PENCIL-SIZE"' handpiece 


Foredom's remarkable PENCIL-SIZE HANDPIECE ives 
You finger-tip control In_ perform 

Hrinding. polishing. de-burring. 
Slotting.” milling, ets. Gets into tt 
Bary tools cannot reach. Used on all metals, Wood, 
tnd plastics. More and. more Foredoms are coming oft 
the assembly ‘lines ‘each day. Order Now,—you won't 
have to walt too long for delivery of your Foredom. 


Catalog No. 80 on request 

Over 60,000 Forsdoms now in use! 
FOREDOM ELECTRIC CO. (Estoblished 1922) 
, Dept. 80, New York 7, N. 


POLY PwooUcTS, 408. Chester Ave. 


LATHE CHUCKS 


raw. 00 9 
Faget owl fe $10 F8 


CL. 1, Dept. $5, Pasadena 5, Cali. 


JOHN E. KANDLER CO. 
210 N. Rose St., Kalamazoo 12, Mich. 


Reise SIT 


Sora 5 


Belughttat "pete 
Momice 17, ALA. 


IMMEDIATE 
DELIVERY 


250 POWER TELESCOPE 


COMPLETE LENS SET only $2-50 


See the mountains and craters on the moon, the ringed planet 
Sstura, the moons of Jupiter. distant ships. people, and hundreds 
of ote: interesting signin. Sake your own high powered teleetope 
fn ne evening of easy work. All optical parts for © ft. Jone re= 
Fracting telescope Completely fnished. Set consists of 3 inch l= 
‘meter 75 inch focal length ground and polished objective lens 
Sad all eyepiece lenses needed to give magnificatians of SOX, 
Yoox” tsoX. 200x ‘and 250% as, an ‘astronomical telescope. and 
50x. 100K. ana 150K as a terrestrial telescope. Complete lens tet 
‘with full directions for mounting. only $2.30 postpaid 


BROWNSCOPE CO., Dept. 5P, 24 W. 45th St., N.Y. 


NOY 


DIAMOND SAW BLADES 


With Actual Diamond Dust on Cutting Edge 
BRAND NEW—WAR SURPLUS 
Now at only @ fraction of former prices. 
ACTUAL RETAIL VALUES UP TO $30 EACH. 

6 inch $3.60—8 inch $4.70—10 inch $5.80 F2i5 

‘8 inch arbor hole) 

material such as tile, 

ney marble, quartz, ete. 

fechanics, Jewelry, Glass and 


Stall with serew driver. tts on 

carburetor Order today, mention make and car model. Only 

$5.05, Ohio orders ndd 3% tax. west of Rockies add 10% 
10 DAY MONEY BACK GUARANTEE! 


TYPHOON PRODUCTS CO. © 


NEW PLASTICS 


Rese hset ine MANUA 


GUNSIGHTS AND MECHANICAL EQUIPMENT 
Write for list of War Surplus bargains 


WARSHAWSKY & LAZAR 


Michigan Ave. Chicago 16 


bis ot 
“CENTREVILLE, MARYLAND 


“THE FORD” MOTOR 


=1% Horse Power Gasoline Air cooled 4-cy¢ 


CAHILL CYCLE’ SHE 


$g150 


Distributors inquiries invited. ” 


THE CAUFFIEL MOTOR ENGINEERING CO. 


312 South $1, Clair St, Toledo, Ohio 


PRESSURE 
LOCK 
JAWS olwoys WRENCH 


PARALLEL 
when 


they orp No Slipping! 
No Skinned Knuckles! 
No Rounded Edges! 


ock Wrench will grab 
and lock on . . . until 
released with the flick of a finger. That's be- 
cause the jaws are always parallel at any 
opening. They give a uniform grip to the 
very tip, due to an exclusive, patented device 
found in no other wrench. Pressure as great 
as 1!/2 tons, or as light as you desire, applied 
with almost equal ease. There's no slipping, 
no skinned knuckles, no rounded edges or 
ruined tempers. 


Grips All These Shopes Only 


‘ond Others Wrench Adjustable 
with One Hand 


The BMC Pressure 
Lock Wrenc 


nble end wrench 
pipe wrench 
ing. toot 


locking clamp. 


3 MANDY SIZES: 
-—Max. jaw opening, $2.29 
Max. jaw opening, 1 259 
‘Max. jaw opening, 1 489 

For sale at leading hardware, auto equipment, mill supply, 
‘plumbing and elecrical stores and depariments. 


BMC MANUFACTURING CORP. 
Binghamton, New York 


ers of Offset Screwdrivers for Regular and 
Phillips Head Screws, Charge-A-Blade Scissors, 
‘and Ready-Ray Auto Trouble Lights 


Manu 


McAleer 


SIDE CAR CARRIERS 


‘THOUSANDS NOW IN USE 


54% 


Slips on or off 

‘any car in a itty 
Wa cary arbi PER Pun 
inate d yor te coanere 


Shipped prepold on receipt of check, money order « 
(Or at your nearest dealer. Write Dept. 10. 
SOLD ON 5 DAY MONEY BACK GUARANTEE 


‘Makers of McAleer Automotive Cleaners, Polishes, 
Home Bulfing Compounds, Waxes, Rust Remevers 


McALEER MFC. CO. 


Rochester, 
Michi 


MAKE UP TO $10 
ON EVERY SALE! 


i: SUN | 
GLASSES 


AIR 


SELLS 
ao EVERYWHERE = 


rotect even 
Wonderrut for auto drivers. policemen, Kolfers, gardeners, 


Send no money. Just depoalt £5.00 with your own postman, 
plus postage—your money back if’ not delighted. 


MIDWEST SCIENTIFIC CO. °*2-*03;;;8tc452W sulcesenve. 


POPULAR 
280 science 


BARGAIN 


Original Cost $150.00 


3X Army Telescope 


ALL COATED LENSES—BRAND NEW 


Cemgth 22%5 tne 


500,000 Lenses and Prisms. 3 
A. JAEGERS, BOX 84B, SO. OZONE PARK 20, N. Y. 


[GLOBE MILLER 


Installed on your lathe 
in three minutes 
DOES ALL TYPES OF MIL 
‘The Globe Miller does 
‘and’ angular ‘milling, slotting, slit 
ting, ‘keyway cutting, dovet 
spur gear cutting, rack cutting and many other types of 
work. Increases ncing of 10° lathe to over 16”, 
CONTACT YOUR DEALER OR 
WRITE FOR DETAILED INFORMATION 
Give make, model and swing of lathe when ordering or 
Tequesting Drices 
GLOBE PRODUCTS MANUFACTURING CO. 
10, 3380 Robertson Blvd, u, 


ING 


Dept. Colt, 


“Safety Engineered” 
BULL DOG Hitches 

& Parking Jacks, 
TORQ-LESS Axle 


HAMMER BLOW TOOL CO., WAUSAU, WIS. 


Have Us PLATE YOUR 


SPORTING 4 REFRIGERATOR TRAYS 
acre roy 
baste} 60005 Pant BE AND HARDWARE 


INO JOB TOO LARGE OR (MARINE PARTS 
TOO SMALL—QUICK DELIVERY FIREPLACE 


FIXTURES 
PLATING 
‘ony Metal SILVERWARE 


‘or Finish PLUMBING 
Got FIXTURES 


SILVER 
JEWELRY 


CHROME 
ery WouseHOLD 
ARTICLES 


Don’t Delay—Siyp Today 


\ MASTER SILVERPLATERS 


| 20m caterr ave sett 1. men 


BRONZE 
COPPER 
uN 


MAKE HAND-OPERATED LATHES AUTOMATIC 


FOR GREATER PROFITS FROM TURRET 

LATHES AND HAND SCREW MACHINES 

‘One man can easily operate three machines equipped with Newton Automats, 
Make small run jobs profitable. Save 50 minutes out of every hour for other 
profitable activities. Production compares favorably with that of costly single 
Spindle automatics, Easy to install on turret lathes or hand screw machines 
with special adapter plates~no drilling or tapping of lathe. Use present power 
source. Can be reconverted to manual operation any time if desired. Write today! 
NEWTON SELF-INDEXING, SELF-HEADLOCKING BED TURRET 
Durable all steel head has six tool positions! Saves valuable time. Fits LOGAN, 
ATLAS and CRAFTSMAN lathes. Does quality work, Write for information| 


A-K TOOL CO. 


WAKE UP YOUR SCALP Want beret 
looking hair? Lelpeacey Ne? falling dandruff, 
itching scalp? y VI USH, new electric 
(Gores cae Gruah tek pies your sepa Vinseoas 
Peay sh aces A fost cece pr 
of fun, ‘Cleans scalp. Stimulates blood supply. 
Restful, Pleasant. Write today for complete 
formation and satisfaction-guaranteed offe 
Hershey Mfg. Co., 169 S. La Salle St.. Chicago 3 


WE Popatar scenes SS, for tous PLASTICS 


MANUFACTURE PLASTICS WITH LOW INVESTMENT 


He Also your nome in gold on Hor 
ip Card and new calalog, Mail this adver 
tisement and only 10¢ to 


legs adjustable 24° to 40” Ac all hardware 
and lumber dealers. Write for derailed folder 
‘National Tool and Die Co, Louisville 1, Ky. 


MULTI-PURPOSE, RUGGEDLY CONSTRUCTED 


FLEXIBLE SHAFTS 


woop SHAPER 


Of grey iron and cluminum construction. High speed 
sealed in balled bearings. 12% 16 inch toble with Yq 
inch spindle. 

‘Screw up and 


adjustment of over four 
‘adjustable on the table. 
ill operate from 


her 


Ca, rome tty rue PEE horizontal or vertical motor and is an ideal machine for 


the small cabinet shop or hobbyshop work. 
ELECTRIC TRADING CO. If no dealer near you, write direct. Limited dealer 


33 CANAL ST. LY. territories open. 


| MURPHREE MANUFACTURING CO. 
SYLACAUGA, ALABAMA 


oe MACHINE 


NOT A POCKET TOY OR GADGET BUT A REAL DESK MODEL ADDING MACHINE 


YES! 
FOR 
ONLY 


operate. Merely press down the figures 
Automatically the total accumulates. Always 
Visible. Figures in total oppear enlarged 
through special magnifier Press handle to 
dear total. 

pee 


[ Uruiry sro 
Ti tanth Wada 


ae ee Se ey 


Dept.RR-2,Chleago 3, 1 


I/ 
| 
1} 
| 
et 
| 
| 
| 


Make UpTo $699 
An Hour / 


Operate Your OWN Home- 
Weaving Business With AMAZING 
New DEEN Power Loom! 


Make yourself Anancially independent! Start a steady business 
of'your own’... Fight your home! Earn ‘BIG. PROFITS by 
ing thousuhds of diferent designs of Furs on the new easily 
rea Deen Power Loom. Machine will automatically, weave 
fen yards of beautiful intricate designs every hour. 
DEEN LOOM TAKES UP LITTLE SPACE. You can put this 
ent. garage. or spare bedroom. Then late? om 
‘you can move into regular business 
IDEAL BUSINESS FOR HANDICAPPED PEOPLE such as 


yelerans and persons handicapped by loss of sight or limbs. ad 
Those unable to do strenuous labor. Loom is simple to operate 
a child 


Tun it. Any rug design you wish can be woven 

ing paper guide pattern. 

IVESTMENT CAN BE RETURNED IN THIRTY 
fed io your own Business 

sn Loom has capacity of from eighty to one: 

“day. in only. one month It is possible to ent 


THE GIBSON CO., World Herald Bldg., Omaha, Neb. 


“Makers of DEEN Looms — FAMOUS Since 1895” 
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STUDENTS 


NOW YOU CAN GET THOSE 


MOTOR - CLUTCH- « NEW 


Farts in-stock © AUTO PARTS 


a = ee 


on 
Send Your Orders NOW! IMMEDIATE SHIPMENT 


MECHANICS AUTO PARTS, Factory Warehous 
3807 oo 


my worry about parts when 
e have them. Alt you want 
ata BIG SAV! 


INVENTORS 
ANew Kind of Service 


PRODUCTS AND IDEAS 
INVESTIGATED 


INVENTORS — don’t put, the cart before the 
oe: Before sax ‘spend fovey oh models, 
matenits. ete.. find out whether four ides 

‘Say. commercial value. Get full facts on new: 
Gnodern Market “Anaipsis and Tnvestigation 
lan We check markets.” analyze sales possi- 
ilities. contect_ manufacturers, conduct’ sales 
Begotiations. Help You wet top prices. Service 
Applies to both Patented and Unpatented inven 
Hons ‘Send at once for new PREE booklet. "A 
12 Potnt Program for Inventors. NATIONAL 
MERCHANDISERS. Room 458 Abbott Bulld- 
ing. 38 East Huron ‘Street, Chleago 1. Il 


WEW FREE 
BOOKLET 


IMMEDIATE DELIVERY ADJUSTABLE 


7 ine BENCH SAW 41295 
8 in. BENCH SAW $15.95" 


fell constructed. Sa” shatt with 


Bronze bearing wick ollers. Cover 
soe, aie ot aay 
heels: buffer: drill chutk: alsk 

rum “sander. “All-items can be put 

on arbor of saw. "No Toy" Bullt to 

Inst" Gan ‘orders receive “ree grind- 


‘Orders lied ‘same day 
is Fuaranteed! ‘Send for 


Farther d 


FOUNDRY & MFG. CO. 
OMAHA 2, NEBR. 


BELGRADE’S 
2405 CUMING ST. 


HANDY DANDY MOWER 
CONVERSION KIT 


Build power mowers with our 


20 inch hand 
lawn mowers 
to a dandy 


¢ 


plete with 
chain drive 
and cone 
elute 


Say You Saw 
It In Popular Science 


Don't ruln yaluabie equpment merely, becaune 
Some! part is rusted. Went. KROI. the new 


‘any penetrating olf Enown. @ 
wis sill use KROIL to ieep produc 
Hon going, iy It om monry” back basi AT 
YOU DEALER or send #1 for two 8 ox. spout 
cans. postoald. Send dealer's name 


KANO LABS, 3035 Lincoln Tower, Chicago 1, Il. 


iio vere 601 


Carron 


S-in-1 ROTARY DRILL PRESS 
PLANER —FLANES, PANELS, 
RABBETS, ROUTS, TENONS, GROOVES 


ROUTER BITS 
. Prieed In Indvide 
ies entirely new $50 


angen sero 14 to. 


at tog pce or fet eip 
fhe, ster see rin rg a SET 


{ng pearing Tound-end mortiinp. Extra ong OF & 
tating ft Fiesth-peed too tel—Super Sizes 
for woods and patios S 


Rotary Surface SANDER 


Nev Devt Cin Tool for Dri Press $183 ach. Al Metal 13° 
18" Auxiliary Dril_ Pross Ts ‘Tapered and Threaded 


Workshop Guide FREE 


BARRON TOOL CO. 
S70Architects Bidg., Detroit 1, Mich. 


els MM = ME 


IDEAL FOR AUTO HOME APPLIANCE@FARM REPAIRS $ 


SAVES YOU VALUABLE TIME AND MONEY! 


‘his nortabe odontal tranaformer type DYNAMIC WELDER cai car. 
Gis Line hast metalic and carton are welling bent ingen 


2850 


COMPLETE 


SPECIAL! GOV'T SURPLUS SPECIAL! Ties 


lers—We Pay Parcel Post in U.S. Only 


Send Money 01 


MICRO-SWITCH 


EYE LEVELS 


DIAMOND 


$6.95, 


WALTHAM. FENWALL 
8 DAY CLOCK TEMPERATURE 
Switch 


10-V A.C. 
Many Uses 


DRESSING TOOL 


$1.25 


$1.50 


FLEXIBLE CABLE & 
REDUCTION GEAR 


MOTOR 


Apoiiance Tester ANTES 


Sepa: 


APPLIANCE 


Tw WEB Truss Co. vit Fy ie "Lene Md. 
ATTENTION FOREIGN BUYERS 


SPECIALTY SALES CORP. Dept. PS-55 
3032 Olive St. St. Loule, Mo. 


AIRPORT MANAGEMENT 


wSTABOR SAVING 
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THE TIME SAVING 


‘nce, plus postage COD, 
EZ MARK TOOLS © P.O. BOX 8377 


DECORATIVE METAL WORK 


‘Anew manual for the amateur. Tells in eaty to understand lan 


RADIOS aren 
GRADE TELEPHOLA 


| 1947—Latest Engincering—Lowest prices—20 Modele— 
TELEPHOLA+to-you—s tube superhet, built-in aerial 
$14.95 and up—Guaranteed—Write for illustrated folder. 
ILA RADIO, Div. Hern Electronic Company 
Dearborn, 


TELEPHO! 
| main P. 0. Box 177 


P 
Phyw 
CATALOG OFFER: (US.A.) 


@ POWER LAWN MOWER | 


BUILD ONE YOURSELF 
From Gel! OLD bully 


Say You Saw 
It In Popular Science 


PULL COTTERPINS QUICK 
with the “KOTTER PULLER” 
* Gets out the most stubborn 
cotterpins, quick and easy. For 


auto and aviation mechanics, 
garage men, shop men, farm- 


ers, hobbyists and anyone 
who works with tools. 


DEALERS WANTED 
Send Check or Money Order Todey et 


The DORHONS Co. fFacn 


MONEY BACK 
3131 WEST 30m sTReET © vert. 1 atta 


CLEVELAND 9, OHIQ 


F : Schaver Speed Lathe | 
Model NAIB with 4 hp Motor J 


0 ro 
25/, OR MORE 


Below Used Market Price 


® Hundreds of models 

© No priorities needed 

© Price lists give details 
For copies, write or call the nearest 
WAA olfice below. Do it today. 


Do You Still Want 
to Fly to the Moon? 


O MANY readers wrote for more informa- 
tion about “How You'll Fly to the Moon” 
(PSM, Mar. '47, p. 71) that space travel 
would seem to be their chief interest. For 
those who like to figure things out them- 
selves, here are some basic rocket facts. 
‘A number of inquiries involved the speed 
a rocket needs before it will leave the earth 
and never return—the “escape velocity.” Es- 
cape velocity can be computed from Sir Isaac 
‘Newton's law of gravitation (any two bodies 
attract one another with a force proportional 
to the product of their masses divided by the 
square of their separation), and turns out to 
be about 25,000 m.p.h. at the earth’s surface. 
Because Newton's law depends inversely on 
the separation squared, the force of attrac- 
tion and the escape velocity decrease as dis- 
tance from the earth increases. The escape 
velocity at any altitude can be calculated 
from the following formula® given by Dr. 
Robert H. Goddard: 


Ve=Vo* Var 
where V.=escape velocity at any altitude, 
V,=escape velocity at the earth’s surface, 
radius of the earth (4,000 miles), and 
altitude. 

Obviously, it would be necessary to delay 
reaching the escape velocity while the rocket 
gathered speed slowly, meantime traveling 
some distance from the earth—otherwise the 
passengers would be crushed to death by the 
sudden acceleration. The exact escape ve- 
locity, then, will depend on how far your 
rocket travels while it picks up speed—which, 
in turn, depends on the rate with which it 
picks up speed, or acceleration. An accelera- 
tion five times that normally caused by grav- 
ity (5G, or nearly 400,000 m.p.h. increase 
every hour) is probably safe for human be- 
"Be careful to use the same units throughout any 
one formula. If velocity is expressed in miles per 


hour, distance must be in miles, time in hours. 
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ings; pilots of fast fighter planes have with- 
stood even more. 

Having settled on the acceleration your 
rocket will use, you can compute how far it 
must travel before it reaches any given speed 
by using two more of Sir Isaac’s formulas: 


H=$AxT? V=AxT 


where H=altitude or distance, A=accel- 
eration, T=time, and V=velocity of the 
rocket. 

These equations do not take into account 
air resistance, causing some error. The differ- 
ence will not be very great, however, since 
the rocket travels through air for only the first 
few hundred miles of the trip. In addition, 
other calculations show that air resistance be- 
comes much less important for large rockets. 

After reaching escape velocity, the rocket 
will coast toward the moon, At a midway 
point (closer to the moon than the earth) 
the gravitation of the moon would begin to 
make itself felt, accelerating the rocket to 
the moon. The crew would then turn the 
space ship around and land stern first, using 
the propelling rocket tubes as brakes. 

During the entire trip, the rocket would 
never leave the orbit of the earth—it would 
move around the sun with the earth, just as 
the moon does. To travel to another planet, 
a space ship must forsake the earth’s orbit 
and establish its own path around the sun, 
choosing one that will almost cross the orbit 
of its destination. This coasting method of 
travel would require very careful navigation 
and would take a long time—146 days to 
Venus, for example—but seems to be the only 
one possible without using huge amounts of 

el. 

A trip beyond the solar system to another 
part of the Milky Way is even more difficult; 
tremendous speed would be needed not only 
to escape from the sun’s gravitation, but also 
to cover the vast distance before the crew 
died of old age. The nearest star after our 
own sun is almost 25 trillion miles away. 

Strangely enough, no reader asked about 
the possible effect of the Einstein theory on 
the high velocities of space travel. Would the 
rocket ship gain weight through the conver- 
sion of speed energy into mass—sort of an 
atomic bomb working backwards? It has 
been worked out by a European physicist, J. 
Ackeret. His reassuring answer: for the 
speeds we'll use in interplanetary travel: no. 
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For better results 
26 Basic Ring Designs 


No one piston ri 
meet all replacement needs 
Sealed Power Individu 


g design c: 


Pouring new horsepower 


ticular 1 


into an old engine seceeoracs 
WHEN your car begins to show its age, burning oil and orc Sine n and cylinder 


losing power, there’s a sure-fire way to make it young 
again, You can pour new horsepower into the old engine 
and inate excessive oil consumption by having it recon- 
ditioned and equipped with new Sealed Power Piston Rings. 
By doing this you restore original power, lengthen engine 
life, save oil, save gas! 

‘Whatever the make or model of car, truck or tractor, what- 
ever the condition of cylinder wear, there's a Sealed Power 
Individually Engineered Ring Set specifically engineered to 
do the best possible job in that particular engine. These sets 
are made up from twenty-six (26) basic designs of piston 
rings, proud product of 36 years’ use as original equipment 
by major engine builders. See your Sealed Power Franchise 
Dealer. Send a postal for illustrated, informative new book- 
let on 7 ways to save oil. It’s free and may save you lots of 
money. ’Sealed Power Corp., Dept. H5, Muskegon, Mich. 


performance in a particular 
engine. 


BEST IN NEW CARS! *& BEST IN OLD CAR 
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BUILDING BETTER 
LATHES SINCE 1906 
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He can tell you why South Bend Lathes are popu- 
lar. They have the accuracy that toolmakers can 
depend upon. Their unusual versatility simplifies 
the performance of an exceedingly wide range 
of operations. And the ease with which they are 
operated saves both time and tempers. Regard- 
less of the type of work you are doing South Bend 


Lathes will contribute to better craftsmanship. 


WRITE FOR CATALOG 100-F 
Describes South Bend Engine and 
Toolroom Lothes with 9”, 10”, 13", 
14%”, and 16" swings; also attache 
ments, occessories, and tools 


SOUTH BEND LATHE WORKS 


456 EAST MADISON STREET © SOUTH BEND 22, INDIANA 


Made by the manufacturer 
of the famous 1-2-3 Line 


In a few seconds, the ROTOJIG at- 
taches to your Drill Press, changing the 
rotary motion to a reciprocating \” 
stroke action. This converts your drill 
press to a power machine ideal for all 
sawing, cutting, or filing operations in 
wood or metal. The ROTOJIG gives 
the same performance as a band or jig- 
saw, and also converts your drill press 
into a power filing machine for making 
dies. Easy to follow scribe lines, cuts 
radii to 4" inch, leaves both hands free 
to guide material. 


‘The ROTOSIG is made of the finest 
materials; brass, bronze, and tool steel. 
The ROTOJIG is a cam-operated tool 
with only two moving parts assuring 
smooth performance and long life. Full 
360 degree swing. Models available for 
Craftsman, Walker-Turner, Delta, Buf- 
falo, Royal and Atlas drill presses. Net 
wt. 2% Ibs., overall length 7%". Oper- 
ates at low speeds (300-750 RPM Spin- 
dle Speed). Complete instructions with 


Lifetime guarantee 


Wherever a DRILL PRESS is 
this tool is needed 


1 DESIGNING 
2 ENGINEERING 
3 MANUFACTURING 


P.O. BOX 3044 


each ROTOJIG showing its many uses. ut = = me 


8° 


SAVE 


DALLAS, TEXAS 


2 ROTOSNIP 


For \" drills, 1600-2500 r.p.m, Mal 
out of your drill, Will cut 20 gauge 
Easily adjusted and sharpened. M 
tool steel. All parts replaceable, E: 
$4.50. Weight 2% Ibs. 


Wherever a hand drill 


Each tool of the 1-2-3 line has only ty 
designed for jobs in hard-to-get-to 
pay for themselves after a few hours 


SEE YOUR L 


With this 
Introductory Offer 


For a limited time only, the ROTOJIG is being of 

tory offer. Since the ROT‘ 
rer of the famous 1-2-8 Lj 
and satisfaction is guaranteed. 


pendabilit; 


$2759 Value for only S1Q5 


EXPERIENCE IS 
THE BEST TEACHER 
IN POLO...AND 

IN CIGARETTES! 
CAMELS SUIT ME 
BEST! 


= 


More people are smoking CAMELS than ever before in history! 


Yes, experience during the war shortage taught millions 
the differences in cigarette quality. 
@ Let polo star Cecil Smith tell during that shortage. Result 
you in his own words: "Thi More people are smoking Camels 
arette shortage was a real ever before. But, no matter 
ence, That's when I lea 
much I appreciated Can 


Yes, a lot of smokers found 
themselves comparing b 


According to a recent Nationwide survey: 


More Doctors SMOKE THAN ANY OTHER CIGARETTE 


